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ABSTRACT ' » 

Twenty-eight icd€rately and profoundly retarded 
children (9 to 17 years old) on one unit of a center for the 
deveiopmentally disabled were taught a nonvocal Symbol system based 
oA that developed by D- Premack. Children varied* in sp4lch level from 
totilly- nonverbal to so*>g who hQd :simple lang'tiage skills. The symbol 
system used ia behavioral appr6ach involving pl^istic iphapes to \ 
represent words of varying degrees of abstrac tness. A pricr pilot 
study (N=B) had shown that retarded Ss. could learn such a nonvocal 
systejn. The pr<5sent study showed that this larger group could also 
Itarn, although rate of learning was considerably slower, and amount 
learned was lower, when Ss* mertal ages weire at 2 years or below. 
Twenty-five slow learners .wit h mean jnental age of 1.9 learned an 
average of 10 words over a 6 month training perio*d. Of this grOup^- 13 
also learned pne and* two word sentences^ involving verbs. Three fast 
learners, with mean mental ages a tout 6 years, learned significantly 
more words and also .combin*^(l these words into sentences up to nine 
words long. Matched control qEOups of 10 Ss each, on the sam* and \ 
different units, were given equal time, one-to-one interaction, and 
the opportunity to manipulate analogous material. Neitheb contrbl nor 
training groups showed differences pre- and pcsttraining ' cn IQ, MA, . 
cr vp9alization. However, attention span increased significantly for 
the training group and decreased significantly for the centres. It 
was conclu4fi€i that altJioughC there \er€ wide individual dif £erent;es,in 
l€«rning rate, and amount, a nonvoca'l s-ymbdl i^ysten cat be ^^-^ -^^ 
permit at least minimal communication where no "tther node 
no other approaches ^^ave been feasi^ble- (Author) 
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ABSTRACT 
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^ Twenty-eight retarded chlFdren on One unit 'o^ V center for <the developt- 
mentally dLsab'led were taught a nonvocal symbol system base^^on that developl^d 
by Promack. ^ Children were moderd'tely tq profoundly retarded and vdrjled in. - 
speech level from totally nonverbal to soBtc^Who had simple^ language skills. 
The symbol system used a behavioral approach involving plastic shapes to * 
represent words ^of varying degrees of, abstractnes^. A prior -^i^ lot study • 
(h = 8) had shiw^^ that regarded subjeats could l^rn such a nonvocal syst;em. 
The present st-udy showed that this larger group could also learn; although 
rate of learning wa^consid^rably slower, and amount learned was l^wer, when 
sub.jec.ts' m'ental ages were. at 2 years or below* Twentyfive sldw-learner^' with 
such low mental' ages learned an average of 10 words over a 6 month training 
period. Of this grouj> 13 a^lso learned pne-^^ and two-word sentences, involving " 
verbs. T}\ree' fast learners^, wit;h ^rpean mental ages of abput 6 y&arS| learncid 
significantly more wor^g^^ (X = 50), jind also combinecj thdse words into sentence? 
up to nine wordp long. ^ . ' ' - 

' Matched contrpl g^rJlps of ]^ sAib jlfc^ts gach^oft the same end different units,. 
werQ given equal time, one-to-one interaction, and the opportunity to manipulate 
analogou^i Tnaterial:*' ^ Nei'4>^ier^^conU5^^1v^ training -groups- shoved differences. . r 
pre- and pcf^st-J^rainlng oft IQ, >}A, nor v6calization/ However attention span 
increased significantly torhie training group aiid decreased^significantly 
for . the <ontrpls, . It was concluded that , although there were ^Ida individual 
differences in learning' rate and ahiount, a nonvocal symbol gyatem cati be help- 
ful to^ermit at least minimal communication where nor othfer mode exists and no 
•other approaches havfe been feasible. ' ^ . * 
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INTRODUCTION'. , ' ^ / 

' t ' . - • ' . ^ t ^ ■ 

' . • • "'^ 
It Is universally accepted that language] communication is a prime ; 

requirement for megatngful human interaction, ^ Mildly to^profoii^dly retarded 

children Often lack ^y slgrtiClcant language skills, creating ^frustration for * ' 

the retarded, as well* as ^yr £\\o3e with Whom they interact. 

Without the ability to express consent, dissent, i>eeds, emotions, and 
Ideas, Individual autonomy is arrested, and emotional frustration results, > 
Ghilclren who dp not communicate are diagnosed ar\d treated differently than 
those who do (Baltaxe and Sinimons, * 1975) > ' If a child communicates, he Is more 
likely 'to be treated as- capable of comprehending, and is provided with greater 
stimulation and met with more normal eitpectations. 'Because the consequenc'es . 
of' language deficits are critical to a child^s healthy social, emotional, and , 
intellectual development^' the* need to deVelop alternatlv^and l^guage stimulation 
syst^mg is clear. ' . . ^ , . 

, Emphasis in most remedial' programs has naturally been on developing oral ^ 
communicn tion skills » and such programs have had varying degrees. of success. • 
(Berry & *Ei|sen?ion, 1956; Backer & Bricker, 1970, Donovan, 1957; Johnson, 1950; 
Johnson, Brown,^ Curtis, Edney & Keaster, 1967; Mysack, 1966; Richardson, 1967; 
Stevens & Heberv 1965; Schief elbusch, 1967.) ^ Where speech development is not 
feasible, oif Ifcas bp^.^un^ucijegsf ul,,^ npnvp^^. larig^i^e trfj^j^lpg 1^ the .goal. ^ 

Language treatment programs tend to be shaped by the presenting disability 
of the ^hiLd. ^ Sign language* is taught tO: the .hearing impaired and*has been 
effective in providing an aTternative communication^systfem to this populatldti 
(*Belluf>i, 1972; Vernon *and Koh, 1970), However, young children with develop- 
mental delays/often do. not have the fine motor coordination required for signing. 
Signing also require? that short-term memory be well developed since each sign 
does not st^y in view for more than a few seconds. Thus it would have limited 
bene/it for. retarded' children who are known to have greater dif f iculJtles with 
short-term memory (Graham, 19^^)^^^'"''^^ • 

Children with sevegre motpr impairments resulting from brain damage or 
cerebral, .palsy have been offered communicatior^ boards, .specially equipped 
typewriters, mechanical devices, and computerized lignr| equipment for alterna- 
tive communication systems (Vanderheiden and Grilley, 1975). The majority of 
these techniques are based on the use of the alphabet- and require that a person 
be abl^e to re^id. CotranunlG/ition systems with arrays of letters and words are 
generally: designed .^pr' the individual who does not have use^of the speech 
iftusculature, and'Will not be able to prbdufc^ intell:^gible verbal speech. However 
•effe^ctive use of the cornmunicatlon boards requires ^reading and cotA|!>r0)/ension; 
abilities hcvond the level of most retarded children. 

Another nonvocal technique is the Bliss Symbol System (1973), which 
involves complex visual plctographst However they require comprehension of 
rolatively abstract and coniplex meaning^ whictr again makes such a system 
beyond the capacity of all; but the highest functioning ,reta(rded. . 




In a brief four-month pilot training program, Hodges & Delch (In press), 
and Deich & Hodges (1975) successfully taught eight nonverbal retarded 
children to communicate noftvocally witli an artlflci^^ language system , 
utilizing plastic symbol^s to represent words. This system was developed 
by Premack' (1970 (a), (b) , 1972] who successfully taught a chimpanzee, Sarah, 
to communicate by means bf an ar^tificial language system. 

In e^mining the function of language "from the point of view of tha. 
proverbial visitor from outer space, PremacH arialyzed language not into its, 
graramat/cal components, but in the step-by-step" procedure that would be v 
requir/d to t^ach communication skills to a nonlinguistic organism. Prem&ck 
used /lastfTc symbols to represent the units of language (words). For the 
chimps the effect of ,using the symbols w^is to eliminate the vocal demand and 
focus on ^skills occurring in the animal's repertoire (visual discrimination ; 
and motor responses). The chimp was not required to create a response (word), 
but could rather select (discriminate) a prepared responses (symbol). For'. 
Sarah, language was then based on disvimination, association and^motbr 
response. The impact oF.Premack's functional analysis of language upon the 
field of communication is evident. Of equal importance for those dealing 
with the 'nonverbal, severely/profoundly retarded population, is his success' 
in breaking language away from its linguistic framework and analyzing it 
•into separate, discrete steps fully within th'e'lojff^functioning retardate's * 
j^attern of sTcWls (discrimination* associative learning, motor responses). 

Glass anA Ga?:zanlga (1973) successfully used the Pri^mack 's^jstem with.' 
preyiously^l^rbal adult aphasic patients and'Carrier [197A, (a), (b);/1975l. 

rlierf^^rt<G system to mute retarded children. -Blair arid Baldwin (1975) utilized 
adaptation of the system for a group of autistic children and concluded 
tl^t the Premack system was no more effective than was a vocal training program. 
Minsch and Reichert (1976) used our adaptation to teach four nonverbal autistic 
-^ildren, pnd fo\nd that within a five-month training period three of the 
four loarrJpd somJ words, with varying degrees of abstractness . 

These \tud/es differ in the populations used: Glass and Gazzanlga 
dealt viith j^Sijaviously verbal subjects whb had lost speech functions, while 
Blair and Baldwin ileal t wi^ autistic children who had some speech. Carrier 
has been working with retarded children, but j^either he, nor, D^tch & Hodges 
(1975), used adequate comparison groups to^dl|punt for the eff*ct of increased 
individual attention, as against training pirinse. The preterit project used 
com'J^arison groups who received equal amounts jc^f individual attention, thus 
permitting evaluating the efficacy of using a nonvocal symbol system to 
establish communication among previous non-communicators. 

Since communication is crucial to meaningful human interactions, a system 
which develops comtnunlcat ion skills has practical import and fulfills a real 
'need. Where vocal communication skills are not present. It is necessary to 
find a technique tp rettify this lack. In our* prior? study noted above, -the 
Premack languAge 'system was used successfully to teachi nonverbal retarded 
children to commurilcate . * 



The problem with the Delch & Hodges pilot project vtaa that the use of 
the symbol system was restricted to teacher-child training sessions and 
neither symbols nor trained person^ were available outside of the training 
time. The aim of the present study was to make symbol^ available for all 
on the unit, and to train all children and staff. Th§ aim was to teach 
them a basic vocabulary of about 100 words which would help them express 
needs and desires. As will be discussed later the outcome of training was 
lower than the initial goal because drastic population changes radically 
lowered the mental ages of children who were trained in the system. 

' An interesting side effect noted in the authors' pilot project was 
that several of the children attempted to vocalize after training. Another 
aim of th^ present study was to see whethet training in a nonvocal symbol 
system would stimulate vocalizations in nonverbal children. It has long been 
claimed by some teachers of the deaf that mute hearing children can be 
stimulated to vocalize through the use of sign language. There is, however, 
no experimental evidence to su^p^rt this assertion. Therefore, our study - 
also measured vocalizations and speech levels of all children pre- and post^ 
training. . ' . . 



PROCEDURE ... . . 

' ^ t . ■ - . ' 

Fifty three institutionalized retarded children from two. different units 

comprised the sample. Thirty three children from unit A comprised the 

training group vho were taught the symbol system.' Ten matched' controls from 

the same unit A and ten matched controls from unit B were given an equal 

amount of attention and comparable manipi^lati^jn of objects. The rationale 

for u:5ing control groups from the same .and different, units was tb permit . 

comparison of ^me and different environments as well as! to determine 

whethyfer the control group on the training unit -might* Incidentally pick up 

some of the symbol system from their peers. 

* 

^ All children were pre- and post-Jiested on such variables' as mental age, 
r.Q,, speech and attention, knowledge of concepts, and negative and positive 
beViaviors. Other Information available included medications, level of vision- 
and hearing, and tieh^ior problems (see CENSUS DATA below). In addition, 
subjects who were taugTit the symbol system were measured on amount and speed 
of learning, , as well as retention level. ' • . 

Assignment to training and control groupS on Unit A was -random., except 
for six children who had previously had sign language. These had to be 
evenly assigned to each group On the basis of MA and speech. Controls in 
Unit B -were matched on' MA and speech to subjects On Unit A. R^ults from the 
two control groups were later combined b^ause there were no differences in 
characteristics and behaviors tor the two groups. • * 

ft 

In all, A control subjects (2 from eacih ^It) and 10 training subjects 
were dropped. The dropped subjects included two who left the institution, 
A who were hospitalized for a loitg term, one who remained violent despite 
behavior modification, and the rest were totally unresponsive to the training 
program. F^ve oew children entered the training group one to two months after 
training had begun, and 2 new controls were added. Most later analyses there- 
fore concern the retained subjects, 28 trainiVig, and 18 controls. 

* 

. SUBJECT CHARACTERISTICS; ' (See Table 1) . ' • 



Originally all children from the two units were to have a minimal mental 
age orf two years since previous research showed that a mental age of two years 
appeared^ to be'a sufficient minimum for learning this Honvocal language system 
(Deich and Hodges, 1975). Howevjer there was an unexpected and radical change 
in the population' on the two units shortly before the training program began. 
Consequently most of the children functioned below the mental age of two, with 
the lowest having a 'mental age of 11 months and th^ highest haying a mental 
age of 7 years 6 months. The, mean mental age of all subjects for the training 
group was 2.0, and the mean mental age for the; controls was- 2.7 years! 
Difference between the two groups was not significant. 

• * i. 

Chronological age ranged frX^ 9 years .to 17 years with means of 13.3 'f^^ 

and 11,8 years, respectiV^iy , for the training and control ^rbilps . Age ^ 

differonces between the groups w^re not significant. . ' ' \f 



Speech level, as derived from our Speech and Attention test, was similar 
for the training and control groups with a mean of 2.5 each in- expressive 
language. This level includes the majority who were basically nonverbal 
(grunts, noises, non-understandable sounds or some unclear words) . The , 
others, A in the training and 5 in the control groups, were able to communicate 
in simple words and sentences ranging from unclear to relatively clear. 

Receptive language was 2. A per group. Only 5 subjects were unable to 
follow any verbal commands. All the rest were able to follow simple commands 
such as "come here", "sit down**,, and **glve me* the pencil*^. 

Speech Level was directly related to rated at tentivencyps (on the Speech 
and Attention Test). Thus, those with meaningful speech showed high levelslef 
attention (85% of the time), Jihose with some speech were attentive 67% of the 
timfe,' and the nonvoca^" children were attentive about 55% of the time* 

None of the childrer^were deaf or blind, but a few ha4 -SQjne degree of 
auditory or visual impairment and many had behavioral problems Including 
short attention span, little or no relation to others, and aggression, 

against stlf-or others. 

■ . ^ 

PRE- AND POST-TEST MEASURES WHI CH WE RE INDEPENDENT OF TRAINING : 

■ — ■ . ■ . ■ # 

ATI subjects Were given pre- and post-tests whjch in nearly all cases 
were separated by six months of training or attention sessions. In some 
cases pre- at^ post-tests were cl9j8er due to the changes in population which 
occurred during training. Five children came in 1 and 2 months after training 
had begun. On the post- testing there were some who were not followed up 
since they had left the program, and also a few who were not given post 
testing, because they had had only a few sessions of training;^. _ . 

0- 

Pre- and post-tests included tests of intelligence, speech and attention, 
concepts, behavioral measures, and ratings of other variables such as hearing, 
vision, and $o forth. Specifically they included the following; 

TESTS OF INT ELLIGENCE : Originally two tests were projected to be* given ^ 
to all subject^. They 'were the Peabody' Picture ^ocabulary Test, PPVT, and 
the Leiter scale. Both of these tests are designed for use with non-verbal 
as well as verbal subjects. . The PPVT merely . requires that the subject point 
to the appropriate picture out of four on display. Subject must point tb the 
picture which shows the word for concrete and abstract nouns , action verbs 
and 90 on, such as table, qlimbing, pt time^^ This test gives a good index 
of receptivq language. ^ The Leiter tesf^'^^if. somewhat different process, since 
it is more a measure of conceptual abllity^^ The subject selects and matches 
without" having to be able to speAk^*or h^an.^ .Both of these tests w6re found 
useful In our pilot project referred to above (Delch and Hodges, 1975)... 
However because ;]the change iij poptilation, with accompanying lower mental 
ages, some of th^ gubjects ^puld. respond neither to the PPVT iior to the Leiter, 
Both. of these tests start at 'the 2-year level. All children. were first given 
bo^h of these tests, then those who were unable to ^ttaln even a raw score 



V 



ort the PPVT, and/or could not pass the 2-year level on the Leiter, were 
given the Kufilmann-Binet . This test of intelligence, which goes from birth 
•to yeai: two, is heavily slanted towards motor perfdrmartce, and also gives 
credit for verbalization. Consequently it Is not as adequate a measure aa 
the PPVJ and Leiter. However , there is no better, properly validated, and 
predictive^ nonverbal test available below the mental age of two. A few 
children passed all items on the Kuhlmann-Binet and yet could>1riot perform 
on fl)o Leiter. They were consequently given the Stanfard-Binet test which 
also is heavily verbally loaded.. 

Intelligence quotients wer% thus derived from a number of source*s: Leiter 
Scale, Pe^body Picture Vocabulary Test (PPVT) Kuhlmann-Blnet (K-B) , & V 
Stanf ord-Binet (S-B) . The- addition of K-B ar\A S-B v/as necessary because of 
the low-mental ages. IQ's are roughly compatable*for these four tests on a 
group basis. Range. of IQ was^from 6 to 57^wiclh mean IQ's for the training 
and control groups being 18 and 25, respectively. Specifically for training 
and control groups, the mean IQ's were as follows: Leiter Scale = 43 & 41; 
PPVT = 34 & 23; K-B = 11 & 14; and S-B = 29 & 25. Dlfferewces between groups 
were not significant. 

TEST OF SPEECH AND ATTENTION : The te&t devised by'^Deich & Hodfls for this 
particular project with the aim of. measuring the Variety of expressive and 
receptive language abilities from primitive responses such as grunts, to 
. ^simple imi tactions,., to spontanSoqs wprds and se^ltences. R|itJ.ng is according 
^ to l^vel and clarity of utterance . Test includl&s measures of: spontaneous 
speech; staff ratings on speech level, «uch as nonverbal, verbal but inappro- 
priate, verbal with meaningful "speech, etc. ; and roeadures'of attention, 
incTuding percent of time spent in "sitting at table!', "looks at tester", y 
etc. (See Appendix A for sample, test) . /Staff ratings agreed fairly conslarently 
with our ratings on speech level. , ^ ^ ^ 

\ % ^ 

f VOCALIZATION TESTS! Children's vocalisations were measured by videotape >^ 
as a pretest. This involved attaching a microphone on a neckband in front of 
the larnyx to pick up any sounds, or approximations of sounds, the subject ^ 
might make. Despite piloting, too many mechanical failures intervened. 
Cons^uently it was difficult to determine vocalization level, and neither 
videotape nor throat mike was used as a post-^test vocalization measure. 

However, the same basic technique was used, on<J^ one month after beginning 
of trainiTig, and then again after the end of training. Information obtained, 
was* recorded ori/a cassette only and dispensed with both throat mike and video-^ , 
tape. Since tne technique remdiined the same, pre- and post^-training comparisons 
were still posaxble. Additionally comparisons were made between the two 
cassette 'recordlj^ngs of vocalization. • ^' *^ 

The basic te'&twique was as follows: each child Was asked to respond to 
"Do you wa fit a candy (or M&M, etc.)?" Responses were recor.ded on a cassette, 
anci'the ley 01' of response was rated' according to type of re^onse, from "po 
vocalizatibnfi to "grunts", to •^inagj^topriate response^ all the way- to y^;^ 
"appropriate response". Vocall^zatlojia were crated by W<> different jt^^es, 
one who knew the child and dne whM|id "not . • . <For furth«^: discussion ^rjd detaj.l8 
on vocalization see RESULTS, III^ 



* Although these t^ests measure different a^lities, they all do 'give an * 
estimate of MA and hence iQ. ' . ^ i 



: V • ■ r ■ . , : 

The procedure Involved using a "stooge" or model, who sat In a aemlcircle 
with 2, children; at a time, i*|io were being tested for Vocalisation. The 
"stooge" was a verbal child on the unit. The rater first asked the /'stooge": 
"Johnny (or whatever) do you want thi^ M&M?" if the child(ren) preferred, 
another reinforcer, such as cereal, the question was changjed' appropriately. 
The stooge fnvariably said "yes" to the question, and reached out his hand 
towa;?d the proper reinforcement. The other two chlld/en were then each asked 
in turn if they would like a candy. They heard the question asked by the 
teacher, heard the stooge 'a "yes" and saw him reaching toward the candy. 
Consequently they basically knew what was required, and would follow as best 
as they could, in terms of reaching and vocalization, at whatever level they 
were capable. - The stooge served as model for a whole series of children, 
most of whom were interested, but only some of wfcom were able to vocalize. - 
This^test of vocalizatioil was glv^ one month into the training program, and 
again at the ^nd of t\]e training program. • ^ ^ 

CONCEPTS TEST : This , test devised by Dielch for the previous pilot 
project^.-wtd determine which of a sfelect group of concepts the subject:* knew, 
in terrp of receptive language, i.e., which he understood, and which he was 
sple ta respond to correctly. The child had to point, to, or select from, 
differently colored diamonds, squares and triangle^. Chose which were the 
"same", "different", "smaller", "bigger", "all", and so, forth. The aim of 
the test was 'to provide comparative data on pre- and- post-fest changes. If 
any, of ability ^o understand the names of concepts, evqn tho 'names per^e 
were nofe taught. An additional goal was to detei-inine whether thosie sut>ject8, 
who initially knew more concepts, were able^to xlearn' the symbol system at a- 
faster rate than those who knew f^wer concepts. 
■ ' " :•:■'< • 

BEHAVIORAL MEASURES TEST : (See Appendix A.) Test devised by Delch 
for this project to rate certain behaviors a^licable to a lower fuijctionlng 
group. The measures Include such "Ijpms as S|i|p|ntact, independence, 
cooperation, awareness of others oi^/Attoundings , aggression, and self 
destruction. ' ' 

Those children who did not have eye contact, or could*^ not sit at a 
table, were given a training procedure to develop these .behaviors . In 
addition, for children who had behavioral problems such ^ .aggt^esslve or self 
destructive behaviors, behavior modification programs were' Instituted to ^Ittlf 
reduce such negative behaviors. ' * ' 

. • ' ; ' ( 

END OF MONTH QUESTIONN AIRE; "^^ppendi/^A). At the end of each month e^ch , 
sybject was Evaluated on^ a number of variables, such as '.'resjkonsiveness", 
"attachment*', and "attentipn sfian." Tn terms of a^geful, measurable variable, 
the latter was moste viable. «. 



* Census" PATA : tn>*KldlVlon to V^ese t^t4, further datk ve^ cv^ed ' 
from annual Qensu3 d.ata available on siich yafl^bl^s aA: hearing; vidlbn; . 
Smbulat^lon; race;, sex; qhrfirnplpglcal age;^tn^|c^tl6n)3\^urrently In use;* . 
t5rpe'/ot fiamJlcap; sptfedh f^vels; s^lf-help\skill^; and positive and negative 
adaptive* behaviors Negative adaptive behaviors include Items .such as violence 
towards self or others, selLf-abuse, and debtruptton of property. 

• ^ • ' ■ ■ # 

TeX?I1ERS FOR .ALL SUBJECTS : - ' . , 

Teachers conslsted»of paid research assistants, together with volunteers^ 
wlio wete culled from both undergraduate and graduate behavioral sitlence depart- 
ments. Paid teachers would consistently work \lth the same 'children for all, 
or nearly all, of the .monthis of training, while the volunteers would change 
every four tp ^Ix we*eks,'dependlng on the time scheduling of -the particular 
colleges fr^* which the volunteers were recruited.' 

PROCEDU RE FOR CONTROLS ; . ' 

^ Control groups on unlts^A and B began with jChe saflle number of sessions • 
and length *of time per* session 4s was *^glven the training group. Controls were 
given a chance^ to do. similar manipulation of objects as the training group. 
All were Exposed ^to the ^ame 4clHad of one-to-one Interaction aivl to the same 
kind of vocal izatigps. This was to permit comparisons of any post-training . 
differences in vo,c^i^ation betweien training and control groups. However, 
In the last months, of the project, hepatitl^s quarantined unit B t and, for a 
sjiorter ^period of time ^isolated unit A. Thus Control group ended up with 
fewer sessions ^and less time. (9&e RESU1,TS section for further details.) 

Teachers rated tonfrbl subjects after each session, on the basis of I 
attention span. This Involved rating such behaviors as "keeps body quiet", 
•''sits< at table", and "responds to social reinforcement". Overall attention * 
was rated In terms of the length of time the child vpluntarlly stayed In the 
session. This rating was in addition to the End-of-Mwii;h Quest Idnnalt . 
also rated attention. * * r 

PROCEDURE F*OR TRAINING GROU P, I.e., EXPERIMENTALS : . 

^ I 

*■ 

This group was taught the symbol system of plastic shape's where .each 
shape represents a word. The aim was to' teach the chllHd to' assoclatC'^ shape 
with a word and to learn to write strings of words comptlsltvg sentences. 

Symbols Were placed on a board 1ft left to right ai*de»$ following English 
language usaj^e. In effect, symbol placement In this scheme constituted 
•^/riting". • ^ 



SC HED&LING : With t>ie exception of holidays and lllnelljjffl 
(training and control groups) were seen every day for 35 ml^|^p[8 Tach ^thnuagh- 
out the course of the training project. Fof-inos.t children (3?! s consisted of 
6 months of training. For some, because of illness or^later transfer Into 
the progrflm, It may have%cen as'^llttle as 4 months. 




MATERIALS: Matetials tonsisted of magnetized plastic symbol ^shapes, 
megnatiz^dDoards, pldfetic .objects repre^eiitirig real foodd^ other real objects 
sucji as clothes', toy cars, dishes, and'balls, as well as food relnfotrcers of, 
various sorts, such as M&M^s, and cereals, 

Board and shapes were magnetized/ following pur previous pilot studjr and 
Premack's work with Sarah. Howeirer, "it was discovered that horizontal place- 
ment of the board in most cases elimlnatea sliding of shapeo^ and therefore 
eliminated the need for magnetic strips,' 



THE SYMBOLS : There wefe IS sets ot lUU ditterentiy anaped plastic rormr; 
These forms are the symbols'^TJ^ the langUage where, as .noteVU^ove, each symbol 
represents not letters, but coihplete words, dnd each symbol^P%, the equivalent 
of a single word or concept, THe syiifbols are color vodfed according to parts 
of speech so that red stands for nouns j^blue for verbs; green for adjectives J 
yellow for otlier, parts of speech including pronouns, prepositions, abverbs 
.and conjunction^; and gray for coM)r names. The achromatic, rieutral .gray was 
deliberately chosen so as not to confuse the learning pf different color 
names like red, 'y^ low and blue. The aim here was to facilitate learning, if 
possible, by adding an initial cue — color — to the learning process, and 
leaving it out, in effect, by using gray, where it might be considered a source 
of interference. 

Symbol sizes vary from 1 inch square to 1 x 1/2 inches, to 1 x 2 Inchas. 
Width is ^cqjisistently 1/4 inch. Words were derived ffom several sources which 
Included: words previously used in the pilot study which were successful 
at the time, words the staff felt would be helpful for the children; and words 
which were culled from the dictionary for sign language^for the deaf 
(Bornstein, et al, 1975), ^ * < 

Symbols in the pilot study were nonrepresentational (with two exceptiona, 
the symbols for boy and girl) to avoid confounding the effects of teaching 
with recognition of previously known objects. Ih the present training 
project the aim was to f^acilitate kny potential learning and therefore, ' 
wherever {Possible, symbpls for concrete nouns (such as banana, apple, cup) 
were shaped like the actual object. However, the color of the object would 
not necGsfiaVily be accurate . -FQr example, banana (a noun), was colored red, 
as Were cracker and box (see Aj>pendix D for Symbol dictionary). All nouns 
were red, yet red banana,* cracker, and chip are clearly not red in real life. 

THE , OBJECTS :^ Objects representing foods* were good plastic facsimiles 
such as bananas, oranges, and apples ^ In addition a cracker was embedded in 
clear resin so that it; would clearly look l.ike a cracker, but at the same 
time b^ inedible. These plastic substitutes were necessary because these 
children, *who'. were mostly at an infantile level of development. Usually started 
to'ch'ew on the foods that were to used as teaching devices. The plastic 
substitutes were therefore inexpensive and necessary, since they lasted 
throughout the course of training. 
f 

THE .B OARD ; Symbols were placed pn a 12 x 16" framed board. Halfway 
thpugh (raining a smaller 6" x iO" t^^^ard was substituted for the slower 
le^ners because it was consideij:*^ l^ett^^^ The background color Was 

neutral brown (large board) or ^ay ^flji^ In 'a few cases where gray 

seemed to nmke it difficult to s^Tate||«ymbol from boar^, a white sheet of 
paper was used as the background. 



of 100 differently shaped plaeJtic formi<' 



It 



THE TEACHING PROCEDURE ; The Child/ sjat ftt 9 table facing the board whose 
wide end was parallel to the child. Directly past the board we^e two or three 
real oftjects (like, the pladtlc substitutes for the real fobdA: apples, 
bananas, or crackers), and food rewards (guch as M&M*8, cereal8,».or whatever 
else was fauhd reinforcing to a particular child). The fymbols to be learned, 
plxjs the one which remained unf^jnillar , were placed to the left or the right 
of the board, on the child's preferred and dominant side. The teacher started 
by tapping the appropriate symbol on the object (for -example, apple-symbol 
on real apple) and ttjen placed the symbol on the b^oard ^Utectly in front of 
the object. Teacher thfen placed the c^bol in - the sti^efllfs hand and mov^d the 
child's hand to make the same series of movements. The ch^ld* with teacher'^ 
guidance, tapped the object, and placed^ the symbol oii .the board in front of 
the object. Since this was a correct move, he/8he':;]^sciven a reward. Initially 
S:hls was always a food, in addition to verbal reinforoSmeht . Towards the ^nd 
of training some of the children were happy -to accept verbaj. or o,ther socl^al ^ 
reinforcement. N ' ' 

Tapping the object was considered an important initial step in or/ier to 
cue the child to start irtaking the connection between symbol and object. Once 
the .child made this Initial connection and learned to know "what goes with 
what", he had learned the basic rulqs of the game. At that point tapping was 
no longer .necessary and then was phas\|d out . ^ 

! Althaugh tapping vds phased out, guided trials remained th^ source of 
information for the child wheiv a new word was introduced or when a child had 
to be rofamiiiarized with a previously learned '(and forgotten) symbol. 

Correct responses were always rewarded as soon as the child made a response, 
so that fie could associate the reward' wit;h the desired response rather than 
v'ith an irrelevant and/or incorrect one. No rewards were given for incorrect 
responses. ^ . 

Although neither expressive nor r^eptive language was necessary to learn 
the symbol system, the teacher always talked to the chil^, naming symbols and 
sentences, except durin*^ the retention testsv and where otherwise not allowed, 
i.e^, in those cases where one wanted to test learning level without offering 
the child any cues. besides those he, himself, washable to supply. Speaking 
to the child put the teaching process in a' natural everyday context. Tc. avoid 
giving cues when they were not allowed, as* in the retention test, the teacher 
gave directions in general terms such as "dcu^what it says here", "show me 
how this goeslS or made appropriate gestures. ^ 

The course of training was based on* variations of this technique. The 
first lesson began by introducing some specific basic nouns and verbs. 
Subsequent lessons were changed to some extent to. fit the needs and -the response 
level of the f^st^r loarneirs who had moved on to the more advanced sessions. 

The program's first five learning sets included successively the symbols 
for: fopA?- (apple, banana, cracker); names (child and teacher); food s ^ 
(candy, chip, cereal); objects (bowl, box, cup); and action verbs (give and 
clean). The aim was to teach the ch/ld to produce simple sentences early in 
the learning process. 



' f 

LEARNING CRITyilA ; The child had to Correctly select each symbol' on- his 
ownj^nd wfthout ^guidance, 8 out of 10 trials j.n succession before advancing to 
a new^ symbol. As soon as he mfet the criterion fo^ learning one worcjl or one 
lesson, he then went on th^ next word or lesson. ^Ince word%i In !the ftlrst^ 
lesson Were vised In later lesstms, the child Was later able to get additional 
practlcl^wlth earlier words. Between lessons Interim retention tests were glveti 
to make sure that he^had learned th^ lesson, and had remembered It as well.!" 

If the child failed at s'ome point In t*ho^ sequence of learning/ or re^entlbn 



previous steps were repeated until sjiCcess^Was achieved. There were times j^^en 

em to wplK 

a particular child. This is spelled ou^.ln further detail below. 



the teacher had to improvise when a specific sequence did not seem to W9flR with 



The goal^ was to permit the thlld to communicate, and to do so spontaneously 
Hence if he wished to make up his own -sentence , he Was^ allowed to do so. * 
Furthermore," there were certain se'ctions thr9ughout learning where such 
spontaneous sentence creation was deliberately encouraged, j^^ee Appendix C.) \ 

PROBLEMS AND VARIATIONS DURING TRAINING: ^ . . 



am 



the above outlines the general procedure, but varltitions had to be deyised 
for a variety of reasons: tke low functioning of t^je majority of the children; 
the distinctly faster "learning rate .of three of thpm; the very real behavldt 
problems of some; and the lack of comprehension and flexibility on the part 
of many of the retarded; Consequently we had to change some techniques fas: 
specific children, and actually add other ,types of assessments an<ji teaching 
devices to spur the learning process. ' - " 

(1) For example, *some of the children were totally unresponsive, either 
by refusing to^ manipulate the symbols at all, or by hunt ing symbols and 
objects at random, despite teacher's guides. These children were therefore 
not considered ready for direct symbol training and^Were placed instead In a^ 
Pre-Symbol Training Program. The Pre- Symbol Training Program Vas tailored to 
the individual child's needs, which included teaching gi;asping behaviors, eye 
contaflb, pitting still at a table, learning to imitate teacher's movements, 
and, In general, learning to pay atterttlon to the task at hand. Once the 
child was able to follow placing behaviors, or was able to carry out oth'er 
simple tasks, he was then placed back in the regular symbol training progr_ 
or In the Match-to-Sample program. (See Apjjendix B for Pre-Symbol Training 
Fo rm . ) 

(2) Some of the children were unable to understand the demands 6f the 
task initially and yet did not need pre^^^s^bol training,, because they seemed 
sufficiently attentive and motivated to warrant training directly on the 
symbol system. In those cases a Match-tO-^Sample technique was devised, •the - 
aim here was to determine whether the child could actually discriminate the 
apple-symbol from the banana- syinbo 1 . In order«to test for^ or to teach, this 
discrimination, the three symbols fot apple , banana , and cracker were placed 
at the. far end of the board. Another apple- symbol was then plated close to » 
the subje.ct who was asked, or guided, to plhce this second ap ple - symbol on top 
of the first apple-6ymbol . Order of symbols was randomized ^nd the child waa^ 
given a number of trials. The child Jhad to be able to^place correctly, and 
without j?,uid;ince, the second apple- symbol on the first apple- symbol , to a 
criterion of two out of three times. After success at this type of matching, 
the duplicate app le-symbol was placed^ at the ^far end of the board whll^ the • 

♦three symbols for apple, banana , ^and rracker were placed close^ to the subject. 
In this case the subject had to choose the apple-symbol from among the 3 symbols 
and 6galn place it on top of (or close to the other appie- symboly If tKere: 
was a .motor problem) the other apple -symhol* This was repeated for the ^ 

J . . : • ' • ^- 



banana -symbol atid then for the, cracker- symbols tOnce the subject was able to 
defton^trate this facility in Matching-Co-Sample, the direct teaching of the 
symbol, system Tould beglhi i.e., learning to hiake^ the-connection between the 

symbol and (yhe real object, . ♦ * ' • • , 

' ^ . . ♦ \ ' ^ » ^ 

•(3) Three children learned the. symbol system much faster than the rest 
of ^he- gtoiip: ]Their 'ra'fe of acqulsitibrn ait4 sklil in using the system made it 
nec*es«/ary ^to consider them flW^a special 'group (henceforth referred fto a? the ' 
"fnst learner^") .\ Due to a 'mioftip in symbol production some of the syttbols 
V^ch^uled for early lessons were . not available at the time the fast learners 
wero rfeady for them, and it was necessary to substitute Tater lesson syn\bpl8 for 
these children. Therefore the order of symbol learning foit the first few - » 
lessons was not the same for the fast "c>rfldren as for- the remaining 25 "slow 
learners". ^ " 

This fast children' also pr?feri4d different kinds of reinforcements, although 
to some exterft they still enjoyed food rewards. -Thus they preferred to work for 
a small candy bar given out at th^e end of a session rather than to work for 
continuous small food reinforcers on every correct trial; or they would work 
for a series of stnrs drawn on a sheet of paper, which could ultimately be I 
turned in for a small and cheap toy. ' ' . ^/ \ 

' ' ■ > 

SPECIFI C PROC EDURES; 

The detailed lessons below give'" examples of the specific procedures that 
werre foUpwed- to teach nouxis and verbs, * The procedures look relatively 
straightforward and weje followed In general. However there were *80me changes . 
between the beginning, ^Iddle^'ahd end of training for the slower training 
group. In addition, the fast' learners used a * somewhat different forma t ,^||)rtly 
because^ as noted above> not all symbols 'were available at the beginning^^f 
training, partly because they were able to side-step some of the many sub- 
steps roquli*ed for the' slower group, and .partly because they had no trouble 
learning verbs. (The specific "order of learning mayjbe seei^in Appendix E.) 
Retention tests were also dlf fer^nffor fast and sloj/; learners . ^ ' 

Shifts in procedures included the addition of teaching subjects to connect 

Hiot only symbol to object, but also object to symbol. Thi^ step was Inserted 

when It was found that some of the slow le^nets could , not make this shift 
by themselves. - - ^ ' ' 

The initial plan was to begin to teach the verbs give ani^gj p,lean by the 
* fourth lesson. • This design meant that simple^ sentences could be constructed 
relatively early. The fast learners had no ttK)uble with this approach, but 
many of the. slow learners did.* Consequently lessOn 4 was used to teach these 
slow learners one more set; of nouns (ball, box and cup) to consolidate, and 
generalize, a variety of noOniS. ^Lesson 5 then became the verb lesson foY the 
slow learners ..^ Ve started with the verbs clean and fcive , and used' tl^e &ame 
technlquo that had been successfully 'used In the pilot s(;udy. ' Thi^ involved 
teachlt^ the verbs in the framework of a sentence wit'h ^Ubj^ct, verb*, and' 
oljject. This worked well with the fast learners,, bub was top complex for the 
slow one^?. When the clean and give learning problem originally became evident 
. in tfiese slow subjects, we thought it was the clean/give pairing which created 
the problem. Hence ye went on to the next lesson set which was i nsert and eat. 
Since this partHtulnr pairing also created confusion, we then went Back to the 
give /cl ea n pair and decided to simplify the procedure considerably. Analysis 
of the verb lesson suggested that*here the child was presented with* an' 
^essentially new series of tasks presented s'lmul taneously : (1) he had to learn 
verbs vJhlch were less concrete than the visible, touchable, real object, 

17 ■ • 



nounp4— (2) he was suddenly; faced with a sientence cpntaining a String of words, 
whereas before he haxi m€(rely*^ to-^esi^bn^ 

procedure was greatly simplified, and the lesson was presented in graduated 
stages going from simple one-word verb presentations to combinations of two, 
three, and four words. In effect then, the details of lesson 5 presented below, 
apply to the slow leairnprs, while the fast learjners^'were presented with the 

Alt * , ■ « 

.A-word ^sentence .without- the requirement of InJtervenlng one-, two- and three- 

I word steps . ^ ^ ... 

•« * . • - • 

DETAILED PROCEDURES ON LESSONS! ' -\ • ^ ' ^ 

LESSON 1 : In the first lession child learned ^three food names: appje , banana , 
and cracker . As noted before, the/'real" apple and banana were good 
plastic representations and the real cracker was embedded in clear resin^ 
so that they would not be eaten during the training sessions* 

• ' 
Thei^-eal objects (banana, apple, and cracker) were placed behind the 
board In the left, middle, and right positions, respectively. 

f\jr symbols apple , banana , cracker , and an unknown noun ^ 

were pl^^d to one side of the board. As noted above, placement was to the 
left JLf ciild was left-handed, and to the right if child was right-handed- 

A.iif, Lear ning ta choose the symbols apple, banana, and cracker . Since 

the learning criterion was 8 correcC responses out of ten consecutive 
trials^ some subjects became bored with so m;4ny repetitions. ,In ^ 
that case the teacher repeat'ed only part of the trials on each syihbol 
^t *that time,, and returned to finish that symbol later. 

1. Tcc-ither- solec,tecl the ipple- symbol from the fouir 'symbols "^^^ 
the board and tapped' the. apple with the symbol. ' The symbol was 
then placed on the board directly in front of the real. apple. /Thlf 
represented the demonstration trlffl. 

2. A guided trial followed: the teacher then :' gave the child the 
apple-symbol; moved his hand to the apple; guided him to tap the 
apple three times, and then to place the Symbol on the board in 
front of the real apple.. Child w^s then rewarded with a food 

^reward. Note: All guided trials, because they were by /idef initlon 
corfecC, were always rewarded. 

' ^ ^ ' 

3. , Steps //I and //2 wetie repeated for 10 trials. Wheneveti the child 
w> mnde tho proper motions before the 10 trials-were up, he was. 

■ allowed to do so. , . , 

♦ ' ■■ t 

4. Teacher next put the apple -symbol back with the other three symbols 
by the side of the boafd. He pointed to the real apple and to the 
symbols, and prompted the child (hf means of gestures and speech) 
to place the correct ^ymbol In front of the appl^. Child was ,^ 
rewarded i f and onl^ if he did this correctly. During this step the 

' tapping of the symbol on the real^ object was gradually faded out . 
^nd'was not used In ^ub^equenjt <^«son8.^ . •* >- 

^ * • 

5. Wlienever child coulfi not correctly select the^ apple-symbol and 
correctly place it Ih front of the real, apple, steps* //I and //2 
wei^e repeated^ - ^ 




6. Step //A was repeated for a total of 10 trials and tHe child had 
to carry out th^ task correctly on 8 or more of these trials to 
meet the criterion cff learning for apple . Here the teaclier could 
give no hints nor cues. Whenever ctjiild did not meet th^e^ctiterion 
in the* first 10 trials^ more trlals-^ere g^ven ujifil criteriorr- 
was met, i.e.i any 10 consecutive trials^which did not contain 
guide, or domonstrcit ion trials. ' ^ ' 

"•> ^ - I ^ 'v- ■ 

7. S^teps 1-6 were repeated, substituting the banana and the banana- ^ 
symbol for the apple and the apple- Syitibpl , ' ^ 

8. Steps 1-6 were repeated, substituting the cracker and the cracker- 
symbol for the apple and the apple-symbol. 

Lesson Retention Test Each step of the Lesson Retention Test was 
repeated only once, whether child was correct or not. Lesspvi //I was 
considered passed if four or more or the six test items were correct, • 
In that case he went on the next lesson. If however he was right for 
less than four out -of six items|then he had to go through a Shift- 
Learning Procedure as in Lesson //I, C, below. 

1. »Teacher changed the objects' positions so that the apple, was on 
\the ]^^ft, the cracker in the middle, and the banana on the right. 

2. TiGacher shook the A symbols in his/her hands and dropped them to 
the 'Side of childs dominant hand. This randomly changed the 
positions of the symbols, and prevented the child from respon4ing 
to p6sition cues rather than to the" symbols themselves. Symbols^ 
were always randomized in this manner, whenever child was choosing 
symbols. ' J v ' 

3. Teacher pointed 'to the banan^, and gestured child to find the 
b aVian a-symbol and place it in front of- the banana. If child did 
this correctly he w'as given a reward. Teacher then put the^symbol 
back with the o'ther symbols. . * 

■ ' \ ' ^- • ^ ^ 

4. Sartie as step 3, but substituting cracker for banana . <^ 

5. Same as step 3» but substituting apple for banapia. 

6. Teacher again chan]||||d food placement, with the cracker qrt the left, 
the banana in the middle, and the apple^' on tKe'' fight. 

7. Teacher pointed to the cracker -symbol and gestured 'xhild to put 
it on Che board in front of the real cracker. If child did this 
correctly, he was rewarded. 

8. S^m^' as step 7» substituting apple for cracker . 

9. Same as stop 7 substituting banana for crackgr . 



S hift learning : this i^as glveti to children who could not pass the 
Lesson Retention Test* Itfl purpdae was t6 eliminate the tendency 
to repeat tl?^ last ^(orre^t response, which frequently happened with 
many of the children, the solution^ was to g-ive fewer consecutive 
•trials of each type. . The order of the objects betilnd the board again 
i>ns apple, cracker, banana. . 

1. Teacher pointed to banana. Child had to choose^ the banana- symbol 
and place it on'the boam In front of the banana, on at least tWp 
out of three consecutive trials. . . 



Same as step 1, but crack ^jp|ji>>^ substituted for banana . 



-SiS. Same ^s step l,,bu^ apple wa^ substituted for banana . ' • 

A. Steps 1-3 were repeated using a criterion of one correct response 

rhather than two out of three. * - 

Fur ther Lesson Rei;entlon Test for P^rt C . Another retention test 'was 
then given after C above, in the same manner as part B. If: the child 
passed, i.e., four or more correct responses, he then graduated to 
the next lesson. If he did not pass, he was then glvfen parts jSi F. '* / 

Le arning to rhopse objects 4 ' Here child was taj^ght to ; choose'^the torrect 
object when given the symbol. The criterion of success was four^ 
correct , responses out of f4ve trials. Since th^ child chose among 
different objects, the order pf the objects-was always changed a-fter 
each trial, in the same way as the positions of the symbors were 
- randomizecl when the chiild was choosing symbols. 

1. Teacher placed the apple- symbol on the board and gjjided dhild to ' 
pick up the real apple and\55et it on the board next to the apple - 
syijib'ol. - Child was then ^rewarded. 

2. Teacher again placed the apple*- symbol on the board, and then 
prompted c hild, wf th 'Words and gestures, to put the apple on the 
board next to It. Whenever <!hlld could not do this correctly, step 
1 *ls repeated. * 

^3. Step 2 was repeated for a total of 5 trials. Child had to carry 
out the task correctly on at least A of these trials and all 
correct rospotises were rewarded. 

A. si:ops 1-3 were repeated using the banana-symbol . 

5. ^te'J^s 1-3 were repeated using the cracker -symbol. 

Lesj^on Retention Test for Part E, In this retention test, child had to 
choose the symbol on the first three trials and the dbject on the last 
three trials. Each step was repeated only once, regardless whether child 
was correct or not. If child got four or more of th^i items correct, he ' 
then graduated to tj^e next lesson. If child got fewer than four Items 
correct, he then was given part G. ^ . w 



1. The order of the objects was, from left to right, apple, cracker, 
banana^j^ Teacher pointed to the banana, and 'prompted child to choose 
a sywbol and place lt*on,the board. If child chose the banana- 
symbol, child was rewarded., • 

, ..... ^ 

2. Step 1 was Repeated but using the cracked-symbol . ^ * | 

3. • Step ^ was repeated but usinc the a^ple-symbpl, ' ^ , r 

A. TeachciA then changed the positions of the objeq|l!s, placed the cracker- 
^.symboj^yon the boarxl, and gestured to chjLld to choose an object and 
place it on the board. If child correctly chose the cracker he was 
rewarded. : . • " 

5, Step A was repeated* but. using the apple- symbols 

6. Step A was repeated but using the banana- symbol . ^ ^ 

Stiift Le arning If failure in F ; Here child was given practice both In 
choosing symbols and In choosing objects. The. aim was to have child shift 
among tlpe symbols -and objects In order to eliminate Or redfcice *the child's^ . 
tendency to perseyerate. - ' . ^ 

1. Teacher placed the objects behind t>he tray In the order of: banana, 
apple, cracker. Teacher then pointed. to the apple, and prompted child 
to choose a symbol. This step was repeated until child gave a correct 
response on at least two out of three consecutive trials (all correct 

^.responses were rewarded). ^ Again all symbol positions were changed 

after each trial. ' . ■< 

I • • ^ • * . 

I ■ •* • 

2. 'Step 1 was repeated but substituting, the banana- symbol . • 

3. Step 1 was repeated but substituting the cracker- symbol . 

m 

A. Steps 1:^3 were repeated using, a criterion of success of one correct 
trial father than 2 out of 3. * . 

5! Teachrfr tfTen changed the positions of the objects behind the 'board,X/ 
placei] the aj>pl«^- symbol on the>board, and 'gestured to child to choose 
an object. ' As usual, Corre^f^choices were rewarded. This step was 
repeated until child achieved two correct responses out of thr^e trials 

6. Step 5 was repeated substituting the banana-symbol . 

*7. Step 5 was repeated substituting thp cracker- symbol . 

8. Steps 5-8 were repeated using a criterion of success of one correct 
trial rather than 2 out of 3. , • 
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H. Lesson Retention "^est fop P^art G ; Part F Retention Test was repeated 
^ here. If child passed (A or more correct) he graduated to the next 
lesson. If he. did notpass, part G was. repeated. Parts G and F were 
( ' repeated here untll child passed this retention test ''and could then go on 

to the nej^t lesson. " ' v 



I 



LESSON 2 : In ^Lesson 2 the child learned the words for child and teacher , , . ' 
The 'tormat of this l-esson was the same as that of Lesson 1. The symbols needed . 
for thl3 iesson were teacher , child , and one unfamiliar noun. No, objects were 
required nor used.' . - ' ,» 

■» ' • . ' 

A. Learning to choose-the symbols child and teacher . The criterion for learnirvg 
was again 8 out of 10 correct, Agalti where the child becamii^ borfed doing • 
10 repetitions of one step the teacher would alternate between the - 
symbols untril- the criterion for eacU symbol was met. 

e 1. TJeacher selected the teacher- symbol from the three symbols next to 

the board and tapped him/herself with the sy^mbol. Teacher thert placed 
the symbol on the boarH. . " ' ' 

• : ' ^ ^- i ' / ' . :^ 

- ' 2. Teacher gave child the teacher- symbol, and guided child to tap the 

teacher and place tlie symbol on the board, CRilld was then rewarded. 

3. Steps 1 and 2 were repeated for a total of 1(^ trials, or until the 
. child begaji making the correct motions alone. 

4. The teac her-symbol was put back with the l^t^her .two symbols on the side 
of the boards Teacher pointed to self aritf; by' gestures and speech, * 
prompted child to^'choosfi the teacher- symbol and place it. on the board. 
Child was rewarded if Md only If child /lid this correctly. 

5. Wheneveiv child couLtJ not select the teacher- symbol correctly and place 
^ it: on the board, g(€eps 1 and 2^ were repeated. Otherwise, step A was 

repeated until child made 8 correct responses oilt of 10 trials, with 
no .hints or cues from teachet.' 

6. Steps J-5 were repeated, substituting the child- symbol for the 
teacher-symbol • ' . 

NOTE: Because It was Initially successful in the pilot project, the tech- 
nique for learning teacher and chi 18 symbol was originally to have these 
symbols around the neck of the appropriate person. However, we found 
after some trials, that tapping the person was easier and made for a 
faster "association between' symbol and person. 

B. Lesson Re tention Test . Child had to respond only once*to^each test item. 
If chtld passed he graduated to next lesson. Criterion for passing 
retention was'6 or more correct response^ out of 10 trials. If , child 
failed to meet this criterion, . he then had^ to go to part C, below, Shift 

liCxJurn ing. 



ERIC , . 
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1^. , Teacher randomized the position* of th§ s^inbols*. ^ , 

• * * • ■ . ■ 

2. Teacher pointed to^self and gestured to child to choose a symbol. 

. ChlJ.d was rewarded if the chc^ice was correct. . "^^ 

3. Teacher' pointed to child and gestured to child to choose a symbol. 
V If child was r^nrrt^rt ^ bg^aq rewafded . • 

4. Same as tftep 2 (teacher) , 



^. Same as step 2 (teacher);. 
6. Same as step 3' ( ohiJLd ) • 
7^ Same hs step 3 *( child ) . , ' • 

8, Sarte as step 3 (c hild ) . r / ■ 

. 

9. * Same as step 2 (te acher ) . / ' 

Shift Learning (given if fail,ure on B above) . Here child had to choose 
the correct symbol. f • 

1. Teacher pointed to self an4A^ild had\ to choose *the teacher- symbol 
and place it on the board. Child had to respond correctly for two 
out of three trials. 

>^ - . 

2- Teacher pointed to child and child had to choose the cKHd- symbol 
and place it on the board. Again child had to meet the 2 out of 3 
' criterion , • ^ 

3. Steps 1 and 2 were repeated using a criterion of 1 correct rather., 
than 2 out of 3. ^ ' , . ^ 

Les son Retention Test given after Part C ; Same teS^r as In Part-B was 
given here. If child passed, he graduated to the^aCTit lesson, #3. If 
he did not, he Chen was given Part B. 

he a r ning to choose the correct person when given the symbol (given if 
fai lure on D, ab&ve) . • ' ^^ ^ 

1. Teacher placed teache r-symbol on board and then gulc^ed child tap 
or point to Teacher!!^ This, was^ repeated until child l)egan to make 
the correct motions without teacher*s guidance. 

2. Teacher placed teacher- symbol on the board and prompted child to tap 
or point to Teacher. If child did this correctly, he was rewarded.^ 
If he failed, step //I was repeated. % 

3. Step il2 was repeated until child mfet the criterion of fduV correct 
Responses out of five consecutive trials. * 



2a 



.4. Steps 1-3 were repeated, substituting the child- symbol for the •^ 
teacher- ^gymbol . " ,, 

Lesson Retention Test given after Fart^E : In this rtetentlon test Child ^ ' ^ 

had to choose the'symbol on half of the trials and choose the person 

corrcjspondlQg to, the symbol on the other half. As usual, each trial 

was given only once, regardless of whether child was correct or not, ^ 

A passing score was 6 or more correct' reisponJ^es out "of 10 trials. If 

the child passed he went on to the next lessen. If not he was glvBU further 

practice In Part G. , 

1. After ral^omizing the positions of the symbols. Teacher pointed to 
self and ^esturefa to' child to choose a symbol,. If child* chose the 
teacher- symbol h\ was rewarded. 

Z. Teacher pointed to child and gestured to child to choose a symbol.. 

If child chose correctly he was rewarded. - 

3. Same as step 2 ( chil d) . . , , ' 

A, Same as step 1 ( tqacher ) . 

5. . Teacher put ch ^ld -symbol on board and prompted child to tap or point 
/ ^to'^ someone , If child pointed to himself , hjs^|s rewarded. 

6. Terffcher piit tjij^(^er-^ on board and' prompted child to tap or point 

to someone. Again if child pol«nted correctly, he was rewarded. * ' 

< ■ ** 

7. Same as step 6 (t eache-r ) . - , 

■• * 

8. Same as step 5 (child). - 

.-^ . • 

S hift learning (If failure in Part F) . In this sectlbn child was given 
5fractice fboth on choosing the symbol when told^the person and in chooslrig 
the person when shown the symbol. Here child had to learn to shift between 
the different symbols. The criterion of success was reduced first to two 
oii^- of three correct, and" then to one correct"! 

1. ^Teacher pointed to* self and prompted child to choose a symbol. 

(The positions of the s^^mbols were randomly changed a^ter teaoh trial.) 
This was repeated until child made two correct responses out of three * 
trials, with no guidance from the teacher. 

2. Teacher pointed to child. Child had to select the child- symbol and * 
f>lace it on the board. This step was repeated to a criterion of two 
out of three correct responses. 

3. Steps 1 and 2 weTe repeated to a criterion of 1 correct response . * 

A, Teacher put teache r-symbol on the board, and gj^stured to child to point 

to flie correct person. This was repealed until child made two ciorrect 
" . responses out of three t^rials, - 



5. Teacher put ohlld -syrobol on the board. Child had to point to^himl''^ 
herself, to a criterion of two owt of three correct responses. 

6. Ste{)s U and 5 were repeated using a criterion of 1 correct responste 
rather than 2 out of 3* 

H. tGSj;or|_Re tent i on Test (given Wter Part G) . Retention test outlined in 
Part F was repeated. If child passed, he went on to next lesson. If he 
did not pass he had to repeat Part G. . 

• 1* ■ . ■ • 

LESS0N_3: the names for three foods, candy , chip .' and cereal , were taught 
In this lesson. The procedures for teaching" these words were Identical to those 
used in the first lesson except of course that tapping was no longer used. 

f , • 

. The. real- objects, plastic bags containing candy, potato chips, and cereal.]^ 
were placed behind. the boa^d. Four symbols were used: the names for the i 
three foods, plus one unfamiliar noun. ^ ■ - 

JIF 

LESSON A ; The^ words learned in this lesson were ball, box , and cu£. The: 
procedures were the same as those in lesson^ 4\ and 3. ' 



LESSON 



_5: Here child began to learn the first verbs, give and c lean , and 



began, to read and p^roduce sentences . In the\first section of tife lesson the- 
verbs w|^e used as one-word commands., and child learned to respond with the 
actions of giving or cleaning an object. In the second section two-word 
sentences (verb plus object) were. used , and in the third section child 
learned to work with complete sentences, including subject and Indirect object. 

The symbols needed'for this le^on were: child, teacher , ball , box. . 
c"P » clean, ^glve, and one- unfamiliar verB. The objects needed were? a ball, 
•a box, and a cup, pjus a small cloth used for cleaning the objects. 

^* Learning one-word Commands . The oSjects and the cloth were placed behind 
the tray. The three objects were used at Mndorh in the sentences wherever 
'the instructions called for "an object." Teacher ^ever used a particular 
verb-object pair In preference to any others (e.g.. clean and dup ) siuce 
^ 'this would have given child an extraneous clue about th6 torrect action 
tew follow. . 

1. Teacher placed the clean- symbol on the board with one of the objects . 
to its right. Teacher then guided child through the motions of 
cleaning the object, and rewarded child for ^ping so. Teacher fcon- 
tinued to guide child through th,e cl eaning jnbtlons until child began 

to do them op his/her own. ^' . 

»■ ■ ■ " .• . 

2. Teacher placed the cl ean- sytnbol on the. board with one of the objecti 

^ to its right. Child had to clean that object with the cloth in or^r 
to get a reward. This was repeated until^child responded correctly a. 
on four out of five consecutive trials (with no hints from Teacher). 



* This was the revised Version for the sloj/-learning group. Faat learners 
succeecl^d with the original version which had fewer substeps. (See 
Appendix C. ) - - * . / 



3. .Teacher placed the glve -symbol on the board with one of the objects 
on Its right, and guided child through the motions of giving that ^ 
object to Teacher. Child was guided for as many trials as necessarry . 
for him to do . the motions alone. 

A. Teacher placed the jjive-symbol and an object on the board. Child 
had to give that object* to teacher on four trials out pf five. 

5. Same as step 2 (for a total of 8 out of 10 correct on the conimand 
clean ) . ' ^ 

6. Same as* step A (for a total of 8- out of 10. correct on the command , 

give ) . ' • 

*■ . * ' ^ • 

Lesson Retention Test . The cloth was available to child throughout the • 

test. Teacher always had to be aware not to give any hints to child 

either by speech or by gesture. Each test item was &iven only once 

regardless of wh.ether Child's response was correct or not. All correct 

responses were rewarded. A passing score was six or more correct revsponses 

If child passed, he went on to Part I (Two-word sentencies). Ifi child did 

not pass, he went son to Part C (Shif ^-Learning in following written 

comm^ds). . ' *^ . ' 

t. Tea^er%)ut the clean- symbol and an object on the board. Child had - 
to clean the object. 

2. Same as step 1 (using a different object). 

♦ - ' 

3. ^ Teachdr placed the give- symbol^ and an object on the board. Child^ 

had to give the object to teacher. 

A. Same as step 1: (combined cleaj- symbol with a different object on 
th^ board) . 



5. Same as step 3 

6. Same as step 3 

7. ' Same as step 1 

8. Same as step , 3 



( give -symbol and different object]^, 
( give ^symbpl and di^erent object), 
(clean symbol and different obl|ect). 
tgive- symbol and different object); 



Shif t Learning on following written commands (given if gTiild failed 

P art fa. ^ ' , . 

• • ' . ^- ' . ' 

1. Teacher put cleanrsymbol and *n object (ball, box, or cup) on the 

board. Child hacf tg clean the object. Teacher guideS child whenever 

^ necessary, beit the criterion (2 correct trials out of thre^) h^id to 
be met with no intervening guldedxtrlals. 
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2. Teacfier put the ^Ive-symbol and/Dn object on the board, 'Child had 
. to give the object tq teacher. The criterion of success 'again was 

-2 correct trials out of 3," ^ ^ 

3. Same as step 1. ; . 

* . * ■ 

A, ^ Same as step 2 . • 



I. 

5. Step9 1-4 vtere repeated but criterion was reduced to one correct 
response. \ * • . , <A 

Lesson Retention Test following Part C : Lessd^ Retention Test from Part 
B was repeated here. If child passed (6 or more correct) he went- on da 
two-word sentences (Part I)» Ifichlld did not pass, he had to go on to 
Part E (Learning to choose the symbol corresponding to an action), 

Learning to chooge the symbol corresponding to ,an action . Three symbols, 
give » clean / and an unfamiliar verb, were available for child to choose. 

» ft^ 

1. Teacher placed ^in object on the board, and told or gestured to child 
to dean tlie objedtT <^ter child has done so,|^ j:tfacher put the three^ 
symbols next to the board and askbd' child to chot»se a symbol. If 
child chose the clean-ieymbol he was rewarded. Sometimes it was 
necessary to guide the child In'chooslng the symbol at first. The 
criterion of success was fodr correct choic^es out of five trials (with 
no hints ar guides by teacher). 

2. Same as step 1, but substituting the give- symbol% \ 

3. ' Same as step 1- ' 

4. Same as step 1, again substituting the give- symbol. 



Lesson Retenti on Te st following Bart E ; Lesson Ret;entlon Test from Part 
B was repeated here. If child passed he vent on to the next lesson. 
If chiidXailad^ he w^^^lv-ea-ShlfL Learning, Pajgt fi^ - ^ . - 



It cnlia -UiiXad^ Jic wa^^xv-ea- Sh 1 1 L Lei 
Shift Learn ing (if f Alure on Part fV : 



Choosing the symbol and follow^K^ 

written commands. " 

1, Teacher placed an pbjed^t (b*^JU box or , cup) on the board and told or 
prompted child* to clean it.. Teacher then asked child to choose the 
sjnnbol corresponding to that action. The choices were clean , Jgive^ 
and one*unfamlliar verb. The criterion of success was two correct 
.responses out of three. • * 

2. Same lis step 1, but substituting the ^Ive-symbol. 

3, Same as step. 1. 

4. " Same as, step I, trtit substl^utinig the give- symbol. ( 



5. Steps 1-4 were repeated with a criterion of one correct response. 

6. .Teacher placed >the clean -^Symbol "and an ob-Ject on the board. Child 
had tp clean the object correctly on two trials out of three. 

7. ^ Same as step 6, substituting the glve- sywbol . 
8,. Same as step 6, " . 

9. Same as step 6, substituting the ^lye-symbol. ^ 
10. Steps 6-9 were Repeated with a criterion of one correct response. 
Lesson Retention Test after Part Gl( \ssson Retention Test> from Part B 



was repeated. If child passed (^^'oiT mdf5?' correct) he went on to Part I. 
If he did not, h^fe was given* Parti^ G and H again.- 

/ Two-word sentences . The real ball, ^ox, and cup were placed behind the 
board, along with a small cloth for cleaning the objects. J 



1. Teacher placed the symbols clpan cup on the board. Child had to 
choose the correct object (cup"), and clean It. Teafiher guided child 
either manually or verbally, for ,a few trials. If ^thls waj^fuecessary . 
After child began Co do the correct motions alone, this step was 
repeated until ch^ld made two correct responses out of three trials. 

2. Sam«!» as step 1, substituting the symbols cle^n ball for clean cup .- 

3. "^amfi as step 1, substituting the symbols give ball for clean cup . 

\ ■.: ■ ■ • ^ . " ■' ^ 

A. Same as step 1, substituting the symbols ^Ive cup for cl^n > cu p. 

• . . .- • 

5. Same as step 1 substituting the symbols give box for clean c u|>> 

V 

6. Same as step 1 , substituting the symbols cleali box for cle an cup . 



7. "Steps T-6 were repeated to a criterion of one correct rather than 
two our of three^. ' ' ^ 

Less on Retention Test . Each Item was giyen only onoe. Teacher was not 
allowed to labef ^ the symbols or give any hliUs to child. Passing score 
was four or nfore correct. >If child passed, he could then go on to part K, 
complete sentences. If he failed, he had to ^peat Part I. 

ft • * I • 

1. Teacher placed the symbols £lve bal l on the board. Child had to ^ 

give the real ball to Teacher. t 
;2. Same as. step 1, substituting 'clean box for give ball . 
3. Same as st?ep 1, substituting clean ball for give ball . **' 
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4. s'afhe as step 1, substituting give, cup for give ball . 

5. ^ Same as^ step I^, substlttftlng*clean cij£ for give ball . 

6. Same as/step 1, substituting give box for ^ve ball .- 

gPjniLJ^tLe Sfentenges/ In this sec/lon chlgMearned the function of 
teacher and child In the Sentence as subjects and Indirect objects. The 
same verbs and nouns were used as in the previous sections. The ball 
boH. and cup objects were placed behind the board and a cloth fpt cleaning 
was available throughout. - In addition, an extra child- symbol was available, 



1. Teacher placed the syiSols child clean child on the board'. Teacher 
then guided child to clean him/herself with the cloth (rubbing the 
cloth on face or hands). Teacher continued to guide child on each 
trial, until child began to make the proper motioms alone. Then the 
step was repeated until child made four correct r^ponses out of five 
trials with no hinting or guiding by teacher. 

s2. Same as step I, substituting the symbols child clean teacher for 
child clenn child . . * " ! ^ 

3. Teacher- placed the symbols child give box teacher on the board and 
prompted child^^to do what the sentence said. Guiding was sometimes- 
necessary at first. This ste^ was repeated until child made'one 
correct response alone. — ^ 

4. Teacher placed the symbols teacher give box child on the board and 
waited for 5 seconds. If Tchild tried to give tfie bo;c to/teacher, " 
tenchf>r sn Id "no" and corrected child by taking the box and handing 

. it to child. This was repeated until child learned to wait (for 
five seconds) until teacher ciir^^ed out the action by giving the box 
to child. Waitirfjg 5 secl>*id8 was a correct response and- was rewarded. ' 

WiAfter one correcVresponse teacher went on to the next step. 

5. Teacher now shifted between steps 3 and 4, not alternating, but 
keeping the number of the two types of trials api^roxirtiatjely equal. 

\ Teacher waited 5 seconds after writing either sentence ( child give box 
^l9Ji_qher or ^eacher ^Ive box child ) . For step 3 a correcFT^pons^ ^ 
to give the box to. teacher, mi incorrect response was to wait 5 seconds. 
For step 4 the reverse was true. Correct responses were rewarded. 
Teachcrr continued to shlf t-between steps 3 and 4 until child made A 
correct responses out of 5 trials. These 5 trials contained both types 
. of sentences, so that child would not meet criterion .by responding 

In the same way (either waiting or not^ waiting) on every trial. ' ' 

6. Steps 3-5 were repeated using the sentences child glye cup teacher 
and teacher give cup child . • , - ~^ ~^ 
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Lesgon Retenti on Test after Part K ; Earh step was done only once* 
Teacher used the y5 second crlterj.on where appropriate* A passing score 
was 4 6r more correct responses. If child passed, he would go- on the 
Part M. rif chll<|; failed he had to repeat pa^ K and t.. i 

1. Teacher plaVe^d/the symbols child give ball teacher on the board and 
waited 5 seconds. If child gave the \)ail to teacher within this 
perj^od. of time, the response was correct; otherwise* It was not* 
^\ / " ^ ^ 

\2^^^;Pcacher place^j^the symbols teacher give box child on the board ^and 

waited 5 seconds. In this case the correct response was for child to 
wait 'for teacheV to glvjS the box* 

' 1 _ ' 

3. Teacher placed the symbols child clean teacher on the board and waited 
5 seconds. Thh correct' resppnse was for child to pick up the cloth 
and *'clGan'* teaqher. " . * , ' 

A. Same a^ svtep 3, using the sentence te acher clean child * Child had to 
refrain from responding for 5 seconds. 

5* Same As Step 2, substituting teacher give cup child *f or teacheV filv e 
box child. ^ 



6. Teacher placed the symbols child clean child on the board. Child had 
to use the cloth to clean him/herseif in 5 seconds* / 

M. Spontaneity^ _|^rGSJt^: The purpose here was to determine whether not the 
child could spontaneously write meaningful sentences with the wordsf 
learned so far. It was not really a "test", since there was no vay for 
child to fail. Teacher went on to the ne/f lesson regardless whether child 
wrote sentences at this point or not. However this part was a measure of 
child's progress 'in learning to use the nt)nvocal language* 



St 

1. Trencher demonstrated how to write a sentence. ' For example, he placed 
'the sym'bol s Teacher cj^ajn cuj) on the board and th<4n carried out that 
act ion. . * 

Teacher then took the sentence away,,, ftnd placed all t,he symbols used 
in this If sson next to the board. He then gestured to child to write 
a sentence- If child wrote notliing, he received a score of "0". 
Tf child did -write, the: score was "1". If child's sentence was an 
imitation of tire teacher this was labeled "I^'.' If he created a new ^ 
sentence, i t , was 1 abel ed "H" . 



NOTE: F.il^t lenrnprs 'had no di^fTicqJty learning -verbs within the 
sentence structure: subject, verb, object. Hence they began with 
3 and A word scrttences at the lesson introducing verbs. (See Appendix 
C, Manual , Part IT. ) ' • . 

Verbs: eat and insert^. Followed by bESSON J: nouns; bowl, 
^P^L^J\* //^T_K* Subsequc^nt lossonj^ included same,' di f f erent , q^ues t ion mark, 
/.^V_4i colors, numbers and pronouns. For further detail see Appendices 
C and E. " ^ 



FURTHER TECHNIQUES TO FACILITATE VERB LEARNING WITH SLOW LEARNERS 




There were 13 children who remained at the two-word sentence stage,invcjlvlng • 
the ^erbs give and clean In conjunction, with a noun^after many sessipm 
Seven of th^se chlldrep were; then exposed to procedural variations in 
to facilitate learning, comprehension^ arid retention. ^'If facildta'tloh 
to occur, the attainment level of the se'^en could then be compared wit! 
atfSlnment r&vel 6f the six not given additional variations, • One wa^ 
presented with a third verb sleep ; o^e with a third verb Insert t one* 
given 3 more nouns ( bowl , spoon , fork ); one was shown pictures of chi] 
giving and cleaning; thrfee were presented with' enhanced ^sytilbo Is of gi^ 
clean , In which the symbols were made mor^ discriminable by having re^ 
yellow 1/4" dots placed on their top surfaces. 

PROCEDURES AFTER END. OF TRAIN^G: ^ . i 

(1) RETENTION MEASURES: On? week after the end of training all su^jJists 
were given tests of retention: 

the Post-Training Retention Test was composed of two separate sub-tests; 
Test I for those subjects who did not progress beyond Lesson //5,*and Tegt II 
for those who progressed to later lessons (See Appendix F) . 

Retention Test I : Each symbol previously learned was* tested 10 tim^s: five 
times using Technique T in which the child was shown the object <ind asked 
^o pick the corr^«4ipnding symbol and five times With Technique II, where the 
teacller placed the Symbol on the board and the^,^lld had to pick the corres- 
ponding object. In od'dition to the symbols already ehcotintei;e<b in training, 
five new symbols ( sj^oon , fork , bowl , boy, girl ) were used to asse3s t^ie effect 
of representational shapes. In addition, two-word sentences and compounds 
were included at the end, of the test to assess the child's comprehension of / 
word combinations. Only words 4cnown to the child were tested for recall. 

Retention Test II: This test was composed to two parts* In pai;t I all * ^ 

1 J — — % 

nouns were tested in the same fashion as in Test I above^ except that nouns ^ 
were tested in sets of six. In Part II, retention was assessed for all other 
words previously learned. O^e test item was devoted to each symbol or concept 
Items were usually in the form of sentences, and utilised only those nouns 
passed in Part 1. In addition to items designed to test retention of old 
mcTterial, a few new items were also Included to assess ability to generalize 
what had been learned. ' , 

(2) RATINGS OF TEACHER/CHILD ATTACHMENT: After retention tests were given, 
attachment ratings were made. Teachers who had been consistently 
with a child for most of training, rated how attached they felt to a 
particular child and how much attachment the child appeared to have for 
his teacher. Ratings were made on a 5-polnt scale. 



(3) 



POST TESTING: As detailed above, these 'tests were given to all subjects 
f^om training and control groups, with the exception of those who had 
left the program. A 




RESULTS t , ' ' 

tHTERALL RESULTS . ' v ' : ♦ " 

'I 

All{, who remained in the ^training program*. learned sometrhlng. There wer^ 
large differences in amount learned, ranging from one^ word to' 60, and varying 

m single words to nine, word sentences. It was evident within the first 
few weeks of training that there Were large lifdlviduaf differences in rate of 
learning which w^e largely, but not always, ti6d to whether the child's mental 
age was above px below 2 years^,,.* Although other dichotomies are poasibl^, the 
clearest division, for^ast and slotU learners appeared between the 3 fast subjects 
and the remaining 25. 'Ir* 

There were large individual differences within the slpwer group. On the 
average their MA, speech" Snd attention levels were consistently lower than most 
.of the faster gVoup. For the latter, mean MA was 6.2, mean expressive speech 
was 3.7 and mean receptive speech 3.0, and attention level For the slower 

group, mean MA was 1.9, mean expressive speech 1-5, iitean inceptive speech 2.2, 
and mean attention level 59.8%. [See< Table Kb).] ' 

Fast subjects learned a mean of 50 words varying from 44 to 60 a\fid they 
consistently used longer sentences. Slow subjects learned a mean of 10 woms 
ranging from 1 to 16 words and abOtfE^alf used 2 to 3 word sentenced. Becayse 
of these differences, which will beco^ even more apparent below, the rest 
of these two groups are separately an4*yzed and reported. 

I. Al^ALY^IS OF -SLGW-LjlARNTNG GROUP . 

A. LEARNING ; /''^^^^ 

Slow learners attained a me^Q number of 3.7 lessons, and, as noted above, 
learned a mean number of 10 words ranging between one to 16 words^ But, those 
who leai^ned ^he most did not necessarily have the highest mental ages," nor speech 
levels. ("Highest" is relative since, as was mentioned in PROCEDURE, this 
largely meant sp'ee^rh at abopt a normal 5 year dld's level, with however less 
clari\v of enunciation.) Four subjects (2 in the training and 2 in the Qontrol 
group)\jith the highest speech levels, had MA's ranging from 1.8 to 2.4 ^^ars. 
The twoVrainirig group subje^cts with HA's of 2.4 and 1.0, learned 5 and.l3 words 
respectively. Indeed the child with an MA of only one year learned to wr\te 
two-word s(?ntences! | / 

Number of concepts a child understood (receptively) prior to training 
(as determined by the Concepts Test), was directly related to MA, speech level, 
and n*umber of lessons the child reached (see Table .2). Those with High-Concept 
knowledge had a significantly higher mean MA ,of 5,8 than Low- and No-Cdncept 
groups who had mean MA's of 2.2 and 2.0, respectively. Receptive and expressive 
language, as well as number of lessons reached, also decreased with decreasing 
concep"^ knowledge. • (For more specific detail see Table 2.) 



* Further detail on dropped subjects: f^ee RESULTS IV below. 

In their book on nonvocal training, Deich & Hodges (1977) and (at a Nonvocal 
Intervent*ion Conference, 1977) Hodges d Deich, briefly discussed preliminary 
^findings of this study and used a different dichotomy there. Final results 
show cli^arly that the present dichotomy is more appropriate, since two subjects 
were previously incorrectly reported as tested on the Lelter, when In fact 
their MA scores were based on the PPVTt 
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RESllLTS ; 

OVERALL RE SULTS . 

All who remained In the training*-^ program* learned something. There Were ^ 
large differences in qmount learned, ranging from one irord to 60, and varying 
from single words to nine word sentences.' It was evident" within the first 
few weeks of training that ther^ were large Individual differences in rate of 
learning whi^ch were largely, but not always, Cled to whether the qh^ld's mental 
age was above or below 2 years. Although other dichotomies are possible, the 
clearest division for fast and slow learners appeared between the 3 fast subjects 
and the remaining 25.*!^'^* 

, ' / ■ • ■ . 

There were large individual differences within the slower group. On the 
average their MA, speech, and attention levels were consistently lower than most 
of the faster groiip.Q For the latter, mean MA was 6»2, mean expressive speech, 
warf 3.7 and mean receptive speech 3.0, ^hd attention level 77%. For the slower 
groiip, mean MA wasj.t9, mean expressive speech 1.5, ^ean receptive speech 2.2, 
and mean at teht icmleV'el 59.8%. [See Table Kb).] 

Fast subjects learned a mean of 50 words varying from AA to 60 and they 
consistently used longer sentences. Slow subjects learned a mean of 10 words » 
ranging from 1 to 16 words and about half Aised 2 to 3 word sentences'. Because 
of these differences, which will become even more apparenf below, the results 
of these two groups are separately analyzed and reported.' 

I- ANALYSIS OF SLOW-LEARNINO GROUP 



A. LEMNTNG 




Slow learners attained a mean numbej? of 3.7 lessons, and, as noted above, 

# learned a mean number of 10 words ranging between one to 16 words. But, those 
who learned the -most did not necessarily have the highest mental ages, nor speech 
levels. jT'HlgHest'' is relative sinqe, as was mentioned in PROCEDURE, this 
largely meant speech at about a normal 5 year old's level, with h&wever less W 

\ clarity of ei)uncia tion . > Four subjects (2 in the training and 2 in the control/ 

group) with the highest speech levels, had MA's ranging from 1.8 to 2^ jrears. 

# The two training group subjects with HA •s of 2.4 and 1.0, learned 5 and 13 words 
respectively. Indeed the child with an MA of only one year learned to write 
two-word sentences! \ * • 

Number of concepts a child underatood (receptively) prior to training 
(as determined by the Coi%epts Test)/ was directly related to MA, speech level^ 

# and number of lessons the child reached (see Table 2). Those with Hlgh-rConcept 
knowledge had a significantly higher mean MA of 5.8 than Low- and No-Concept 
groups who had meAn MA*s of 2.2 and 2.0, respectively. Receptive and expressive 
language, as well as number of lessons reached, also decreased with decreasing 
concept knowledge. (For more specific detail see'Table 2.) 

^ * Further detail on dropped subjects: aee RESULTS IV below. 

** In their bbok on nonvocal training, Delch & Hodges (1977) and (at a Nonvocal 
Intervention Conference, 1977) Hodges & Deich, briefly discussed prellmir^ary 
findings of this study and used a di fferent dichotomy there. Final results 
show clearly that the pf^sent dichotomy is more appropriate, since two subjects 
C O were previously incorrectly reported as tested on the Letter, when in fact 

EBs[C their MA scores were based on the PPVT. ^3 



Kegardless of .type oE-symbol learned, passing ah Interim retention 
test (given after ^ lesson was learned) was significantly and -negatively corre- 
lated with time to learti. Th^ faster the child learned^ £he more llltejy he was ' 
to retain the material after the lesson. Respective ''correlations and probabilities 
werp -.598 at .001, and -.459 at .014. . 



As noted in PROCEDURES above, the low-functioning children had difficulties 
in learning, including learning to shift from choosing a symbol when shown an 
object, to the reverse: choosing an object when shown a symbol. Consequently 
part o^ the training Involved not only learning to choose a symbol, but where 
necessary, learning to choose an object. These two chpice-pat terns were l||beled 
Technique 1, Tl, and Technique 2, T2, respectively • lome of the subsequent 
data analyses consider whether these two techniques had an effect on the Child's 
learning and retention. * 

Technique 2 was added when the chllc^ had difficulty generllizing after 
h.avl|tg been taught only to: choose-symbol-when-shown object. Since the better 
learners among this low-functioning group actually got to learning verbs (In 
Lesson 5), these were the ones who passed the lower lessons without needing 
specific teaching on T2. Since the adding of T2 Indicated learning and general- 
izing prot^lems on the part of the child. It Is not surprising that children 
who were given T2 In addition to Tl, generally spent significantly more 
sessi/ns in learning a pa-rticular lesson, nor that they also required progressively 
fewer ajessip^s as they succeeded on subsequent less^tfis (see Table 4). On the 
other Aland, lesson 5 (verbs) presented a difficult learning situation. Thus ^2 
was aoded for all subjects ^^fter several weeks of exposure to this lesson. 
(See PROCEDURE.) 

B. RETEnAoN OF SLOW-LEARNltiG GROUP 

Subjects ^ere given the retention test one week after end of training. 
They were testp.d on all symbols which had- been taught to them, ^s well as on 
5 untaught dnes*. The latter were representational symbols: \spoon , fork , bowl , 
boy and' girl (Figure 1). The question jwas whether they would do significantly 
better on representational symbols which had b6en taught or, whether by the 
end of training, subjects, would correctly respond tp any good representational 
symbols, whether or not they had been taughlk ^ 

Retention measure was based on the mean of correct symbol selections, 
"and correct symbol reactions. Thus, the child had both to select, toc^example, 
an apple symbol when shown a real a^yl^, and not-to-select the appl# sy^ol when 
shown non-apple objects. With four items shown at a time, the chatice^iHePrrect 
selection was 1/4, ,and correct rejection 3/4. The mean of these 2 tbjbis ineant * 
50% chance of , guessing correctly (see Appendix F for Retention T*st)". Vltih 
5 sets of A. items each, the child had a chance of making a maxilhum oj& Srcorrect 
responses to each individual sjnnbol and/or object. • ^ 



Chl-square analysis shows that overall, mean retention litvels were^ signifi- 
cantly above chance (Table 5)., This was so for nearly all In^lvldiTal , symbols, 
and regardless of whether Tl only, or Tl anfl T2 were taught ,||^fThere was greater 



* These were untaught for all but one subject who was glvei^^thfe 3 nouns spoon, 
for^, and bowl in the varlatlons-on-lesson-5 noted above In PROCEDURES. 
** Recall that Tl referred to: learning to place symbol toj^object; and T2: 
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than chance 'retention on all symbols > e^ccept for child and Insert for Tl. The 



five untaught representational- symbols, which^were also showr to the children 
at this point were recMnlzed above chance for spoon , fork , Bowl , and girl , 
below .chance for bojr o5^2 (Flgure^l). ^ *^ 

Mean retention level was consistently higher for; taught o^J'er untaught 
symbols jlll^ther one compared across representational syml^ols^ or acr>Qss the 
t\^io tecmuquest Mean correct retention on both techniques combined for. taught 
symbols was 56%; for untaught symbols it was blX. Mean Correct retention on 
representational taught symbols was 57%, and 55% for untaught. * ^ 

Furthermore, retention level was significantly higher for Tl in comparison 
to T2 for three symbols: the taught symbols give & .balA » and the untaught boy 
symbol (Figure 1 and Table 7a). ^ 

* Analysis of retention levels across MA showed that ther^ were significant 
positive correlations of MA with retention, levels for either technique, i.e. , 
the, higher the MA, the greater^ the retention lev^l. 

There are some interesting findings if one looks at errors, minutes to 
criterion, and subsequent percent retained, for different dub-groups of symbols. . 
(see Table 6.) Average percent retention deems to be about the same, in the 
mid-fifties, whether one looks at the dichotomies of repreaentational/non- 
rejpresentational, foods/non-foods, taught/untaught nouns, or whether one goes from 
lessdn 1 through lesson 5. Errors average about 60 for all but foods and . ' 

non-foods, in which case errors run 72 and 52 respectively. Minutes-to-c-riterion 
are disrtinctly different for the various dichotomies, requiring fifty-plu3 
minutes for representational, foods, and taught nouns,' while for non-representational 
& nonfoods symbols, the time is 31 Civ 19 minutes respectively. The surprisingly 
higher errors and time-to-^criterion for the seemingly easier symbols (foods 
and representa^tloVial symbols) may relate to the fact that the latter came at 
the beginniilg lessons when the subject was still being introduced to this new 
"language /I " , ♦ ^ ^ 

If instead of symbol sub-groups, one looks at lessons, one sees that, • 
again, percent correct retention riemains in the fifties, ranging from 55.5% to 
^59.0%, while errors and minutes t* criterion fluctuate. The fiMt lesson had 
the most errots, 257. and required the most time-to-critetion, 2^1.7 minutes; 
Second lesson involving two nouns referring to persons (teacher & child), was 
leirned fastest, 29.5 minutes, and with fewest errors, 41.2. (?able 6.). 

A comparison of children reaching only. the first, second, third or fourth * 
lesson in general shows no clear-cut trends, when looking at retention levels 
and expressive and receptive language. However, here, as noted also previously, 
one may seeN^that for those reaching only lessons one, two, three, or four, 
untaught symbols were cotlsistently less correctly ^ responded to, on the detention ^ 
test, than were symbols which were taught. (Table 8: Note that here the <»>ean 
scores refer to subjects reaching, but not exceeding a particular leSjson. Hence 
scores here, differ from those in Table 6 which consider results "for aLll subjects 
on a ^pe ctf Ic lesson, including those who reached a specific lesson afid those 
who al^ITwent on to pass another lesson.) 
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The 13 who reached, and, wholly in part, learned lesison 5 ^do show some 
distinct differences .from the 12 others who did not reach lesson. 5. Although 
heir ret;ention level is the same, they are different on other variables, 
ey learned the^ first four lessons significantly fasterJT ^^Quir^ng a mean 
of 63.4 minutes on each lesson, in contrast to those reaching lessons 1-^4, who 
averaged 2A6.8 minuff&s per lesson. The same contrast may be seen in errors 
made: children reaching the next le^<5n^ made a mean of 8A.2 errors on 
previous lessons^ in contrast to those reac^^ing lessons 1-A who averaged 31A.2 
errors. It is clear that even if those whd^ only' reathed lesson 1 were 
eliminated, mean errors and tirae-to-learn remained significantly higher ,for 
those who never reached lesson 5. • ^ , , 

In addition there were significantr differences on MA,.^ receptive larrguage 
an4 attention. Those who* reached les^^n 5 had a significantly higher MA, vs. 
tho'se who^dld not reach lesson 5> with means of 2.06 and 1.36, respebtdvely . 
Tn fiddition, higher MA and reaching-lessbn-//5 were associated w^th significantly 
higher receptive (but not expressive) language, and higher^ attention span. 
Probabjility was at <.01 in all cases (see Table 3). Regardless oj^ whether 
symbols were representatioifal (i.e., looked like the object) -or /(ion\:epresen- 
tational types, greater exposure was significantly and negatively correlfKfijdi 



:em ex 

with MA. That is,, subjects with higher MA' s required fewer exposures to learn 
either type of ^||imbol . Pearsonian correlations were -.362 
and -.540 (probability = ,003) fqr the two types (Table 3). 



^ The verb lesson 5 presented two different types ot problems: learni,ng 
verbs per se, and learning to put symbols^ together In sentences. Since 
teaching began with word-strings at this lesson (i.e., combining learned 
nouns with lyal^arned verb: " Child give apple teacher* ') , difficulties in combining 
more than one symbol at a time became evident. [Consequently, as noted in 
PROCEDURE, initial presentation was reduced from A-word sentences to 
one~word (verb) "sentences." Once mastered, the verb-symbol was amplified 
With can objcct-synibol, sucH as "give apple", and then again ampLtfied with a 
j?ybject-syinbol to create a sei^ence such fis "Child give apple", etc.] 
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Children who had difficulties learning verbs in lesson 5, and were 
enhanced symbols (do|jj3, pictures, and extra verb) , did not show^ a signiflcanf^ 
increase in retention, in comparison* to children not given such enhancement. 
Results were as follows: 0.60 and 0.55, respectively foir Techniques I and II 
for unenhanced symbols, vs. 0.56 and 0.57, respectively for Tl and T2 for 
enhanced symbols. Nonetheless, some kind of learning occurred for one child 
given a third verb , "sleep", to learn. On the Post-TraiT)ing Peabody Picture 
Vocabulary Test^ this child pointed to a pictured bed and dropped her head oh 
the table, simulating sleep. She had not done this on the Pre-training I'PVT. 

Seven of the 13 children who went through the verb lesson and whpse 
retention level was particularly high on specific symbols', 64%, were then 
tested to see if they recognized pictorial representations of symbols which 
they had been taught. They all were able to choose the pictured symbol to a 
^criterion of 2 out of 3 correct. However, analysis of individual symbols 
showed that the correct selej^tion of , ^actual vs. pictured symbols was higher in 
almost ^all cases. Interestingly enough, for 3 individual childrert {pictures of 
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symbols showe^ higher scores; child 1 : retention of pictured chip was 88%, 
vs. 69% actual chip symbol, on Tecjinique 1; child 2 ; retentioir on pictured 
candy was 83%, vs. 76% actual candy symbol, on Technique 2; child 3 ; retention 
of pictured vlT^ac^ual candy symbol on Technique 2 was 72% vs. 63%. (See 
Table 9.) ' 

P ROBLl-MS WITH PROCEDURE AFFECTING RESULTS ON SLOW-yLEARNiNG GROUP 

Despite •specific Instructions on how to train the children, teachers 
areated some variations which resulted in unnecessary extra* trials. If, at 
the beginning of training, the teachers "felt" ,that the child didn't know the 
symbol, i.e., he failed on an interim retention test, the teacher arbitrarily 
gave non-standard trials until he/she "felt" the child knew the syntbolq. " \ . 
thoroughly. These extra trials haye been labeled "overlearning" trials and 
may be seen to occur with decreasing frequency from the first through the 11th 
symbol of the first four lesson;. (See Table 10.) Three children were given 
more than 200 overlearning trials. Note that neither their retention levels, 
nor mental ages appear significantly different from children not giveit suc^ 
excessive overlearning trials (as reported" in prior tables). 

Tl. ANALYSIS OF FAST-LEARNING GROUP " . 

As v/as noted in PROCEDURE, above, not all symbols were available at the 
beginning of training. Thus the 3 fast subjects had a somewhat different order 
of presentation, in the first few Wessons only.. Figure 2 shows trials-to- 
crit;erion for selected symbols on lessons which were the same in content for 
the 3 subjecl%. Note that the number of trials required to learn symbols varied 
from a low of 1 trial for boy ^nd girl f^r subject BE, to^a high of 65 trials 
for the numbers one, two & three, & " and " for\ subject MS. Flgur«i|^3 ishows 
trials-to-criterion .for each lesson. In general, trial^to-crtt^H'^/ fluster 
between 1 and 25 trials but' could reach as high as several hundtf^j^I BE 
learned same & different in 17 trials, while JL required moye tha^lSyfe^, trials 
for the same symbols. Table 11 shows that the- total number of syflbols learned 
varied between AA and 60, of which nouhs constituted between 19 an"d 27 symbols, 
and verbs between 5 and 9 symbols. Retention was high for these fast leatners, 
Mith retention leveT varying between 65% to 80%. Retention here was not only 
Dased on correct individual symbol and objecit selection as with the slow learner 
All three fast learners cforrectly responded to individual symbols, and also ' 
carried out acts, finished writing sentences, and responded to untaught combina- 
tions, as demanded by the queries and commands written out by the "^teacher . 

Pre- and post-training means 6n MA, attention span, and expressive and 
receptive language, did not change significantly in either direction: MA*s 
were respectively 6.2 and 6.1, pre- and post-; attention span was 3.3 both ' 
pre- and post; and language level expressive and teceptl(^e was respectively 
3-3 and 3.2, pre- and post-traiillng. , / 

III. P RE- POST- TRAINING RESULTS 

^— . 

As previously noted, the two control groups results were combined since 
th^re were no pre'- nor post-training differences, and no treatment differences. 
Contt^ols on the training unit never saw the symbols because of the overall 
low-functioning of ^e unit. Thus no incidental learning was possible. 



VOCALIZATION AND SPEfXH : No significant changes were .noted for j^ther 
^training or control groups when each child's pfe- aj/d post-training Jpcal-* 
Izatlons and expressive Speech levels were looked at from individual subjects* 
results. * '. ^ ; 

However there were significant increases, for the training group only / 
in terms of: (1) increased repeptlve languag j p , with respective pre- and 
post-means of 61.72 and 72.92, at a <.03 level of significance : (2) increased 
level of cooperation /<> 03 level) -(see Table 13), 

' ' ■ . ■■ ' ' • ■ : 

MA AND IQ : No significant changes for any group, nor were any expected. o 

ATTENTION : Although there weife ^o significant group di-fferences in 
/attention level initially, attention !^evel pre-^ and post^ changed significantly 
for control and training groups, but in opposite directions. G6ntr9l group 
significantly decreased in attention level, while the training grcrup signifi- 
cantly increased in level by the end of training. Analysis of covatiance, 
controlling for MA, and t-tests, showing changes within groups, clearlly show 
these differences (see Table 14). 

IV. DIFFERENCES IN DROPPED AND RETAINED SUBJECTS 



As noted above in PROCEDURE, some children were dropped for a. variety 
of reasons, including illness, transfers and ,non-res^yonsiveness to training. 
Comparison shows no difference in MA of dropped children, regardless whether 
they were in the control or training groups, since the respective MA's were 
l.A and 1.5 years. Nor is there any control vs. training group difference In* 
years respectivelyi. Note, however, that the difference between dropped and 
retained subjects consistently in ^he direction of lower MA's forlthe 
dropped children. This is so because the non-respor\8ive Subjetts who\were 
dropped, were, nonrespbnsive partly because of their lower level of f unctioni^ig. 
TJielr "lower" was even lower than the low-functioning group which constituted 
the main training Rroup, as discussed above. IQ*s follow this same trend. 
Dropped children, whether from the training (experimental) oj" control groups, 
had lower IQ's than the retained children, with IQ's averaging about 24 for 
the retained/ and about 15 for those dropped.- (See Table 12.) , ^ 

V. TIME SPENT ^ / 

Time sf^ent with children varied. Mean time spent with all retainedr 
children was about 1300 minutes, varying from 900 mirtutes.with control groups, 
and 1500 minutes for the experimental group. Retained controls had about 
A5 mean number of sessions, with 20 minutes per session, while retained 
experimentals were given about 67' mean number of sessions at about 23 minutes 
per session. The number of teachers working with each child -averaged around 6. 
(For further detail "see Table 15.) 

Rating of chlld-to-teacher and "teacher- to-chlld attachment '(as rated by 
teacher) was Ronerally positive. • However, the ratings were finally considered 
too variable, If^'^hazard, and subjective, to be meaningful on the average, despite 
the JLikert scal^ rating which was applied. Hence report of results and discussion 
of attachment ratings was considered meaningless* ^ 



* ma's, of retained children, since mentdl ages^ for the latter were 2.5 & 2.2. 

^ On 



DISCUSS lOM. . . , . <v 

LEARNING •* ' : / . . 

It was evident that all twenty-eight children learned something through 
the. training sessions. ' As mentioned In the Results section, the slow 'learning 
group of twenty-five children learned an average of tep symbols, ranging ^ 
from two who learned only one symbol to the thirteen children, who reached 
Lesson 5, learning sixteen 'symbols and simple telegraphic sentences. The 
fastA»^roup of three learned an average of fifty symbols varying from forty-' 
four to sixty symbols, and they consistently used longer and more complete ( 
sentences V * 

These three fast subjects, differed significantly on mental age from t^ie 
twenty-five slow subjects , wltn/the former having a mean MA of 6.2 years, . 
in contrast to the latter's MA of 1.9 yfears. As noted In the Prpcediires 
an^^^Resnits sections,, the IQ scores for the thrSe fast learners were based on 
the Lelter Scale and the PPVT, In contrastto the slow learners, most of whom 
were tested on the Kuhlman-Blnet. (As notedln Procedures, dlffei^ent tests 
were used of necessity because of the\very different populations available.)* 
Items on the Kuhlijian-Blnet are more motor oriented. For example. Items .from 
the 12-* to 18-month level include such i^ems as whether the child can drink 
from a cup, eat with a spoon, and spit out distasteful solids . . On the other 
hand^ the Leitef taps little ^iia the way of motor abilities, eliminate© 
dependence on verbali-zation entirely, and instead .Caps more conceptual 
abilities. The one child in the slow learner group who was ablie to respond 
to the Lelter, was the one who reached the maximum learning level for that 
group (16 wordfe). It would seem then that mental age Is a slgnlfl^cant factor 
in learning this system. , . ; ' • 

la addition tb higher mean mental age, the group of tlitee faster subjects . 
had higher levels of expressive and receptive language skills, fhey had j^n 
average score of 3^7 on our expressive speech measurement^ meaning that they 
spoke simple words and sentence,s in an unclear fashion. By contrast, the 
slow group had an average score of 1.5, meaning that they made noises and 
speech-like sounds. The difference In receptive* language skills ^as not as 
great; 3/) for the fast on^s vs. 2.2 for the slow. The faster group's attention 
rating was also noticeably higher than the slow group: 77% v^. 59.8%. That 
,tl\eir greater facility with language and 'higher levels of attention also affected 
the amount they learned, seems cleaV and comes as no surprise. Their greater 
Intelligence, attent4^Qn span, and greater skill In processing language undoubtedly 
aided them in acquiring the symbol system more rapidly. 



* Previously published preliminary results (Deich & Hodges, 1977, & the Hodges 
& Deich report at the Nonspeedh Language Intervention Conference) Incorrectly 
reported an additional two subjects as having been tested on the Lelter. In 
actuality, they were tested on t\\e PPVT since neither subject could pass the 
baseline Items on the^^^iter. 



The children's relationship with, and feelings towards, their teachers 
also seemed re^itfbed to the amount they learned. Though our overall ratings 
of child-to-t'l^achdr and teacher-to-child, attachment were considered to be 
toQ subjective anty biased to be analyzed statistically^ it was evident that 
many of the' children had develo'ped an attachment to one parti<;ular teacher 
(and vice versa). The child tended to perform better agK to be less distract- 
ible when working witfh his/her favorite teacher. Towards the end^of the project 
one of the t^pchers, a favorite of ope of our fastest learners, left the 
project, and it was difficul^t to get this Y)Hing boy t6 respond at any level 
for a v^ile. 

In general the sj-ower group of children tended to be more he.avily 
medicated than the three fast children. Variations in their attention span 
and* learning rates oqpurred in connection with changes in medication. For 
example, one girl leaijned th,e first two lessons rapidly but, ^ftr a change 
in medication, it was difficult fo get her to attend to anything and>it took 
her months to learn the next lesson. •* ^ 

. ' . ■ ■ . • . • . 

The behavior of one^boy was at first quite puzzling. His attention- level . 
seemed to fluctuate very rapidly within each session for no apparent reason. 
A^iJlast one of his teachers noted an interesting pattern. As long as he > 
was not progressing l?e attended to the situation, but when he was correct he 
became extremely excited, happy^, and distractible . He apparently was unabl^ 
to handle success iri ^hege initial sessions, but later he learned how to 
cope even In thesf p<3¥itive situations.^ 

■ ■ ■ . ■ ' ' )' : 

Despite the large' differences between the slow and fast groups, it is ^ 
important to ndte the -slow group did learn to use the aionvocal system to some 
extent. ^When we compare scores for the group of thirteen children who^learned 
verbs, with the grqup who did not, mental agd agrfin seemS a factor. Those 
children who reached Lesson 5 (verbs) had signfficantly .higher mental age 
(as well as higher receptive speech and attention levels) than those who did, 
not reach Lesson 5..^ven though one Is looking at fairly low functioning, 
on the average those w*lth mean MA*s of 2.06 reached Lesson 5, thpse with'MA's 
of 1.36, did not. "In general th^, mental age seems to r^elate to mastering 

the system^ as does attention, ^speech ^t^^r^^^ ^ ^p/^ ^fivarinu , However, rhpre 

were exceptions to this. Some subject^te^h extremely low.I.Q.'s were a^le 
to reach Lesson 5. Of particular Intei^Pjjj^as one child who had an IQ ot 
eleven, an of^l.6 on the K-B, primitiveTe captive language skills (the 
ability to Tollo<i[ a ffew commands) and essentially only, the ability to make 
noises (nonspe^h^like souitds) in the area of exprbssivelanguage skills. 
This subject hc-J^oreviously received both speech and signing lesson and had 
been essentially fton-responsive to both, yet in^the present system, this child 
mastered verbs and simpJLe teLegrapHic-type sentence construction. ^ 

When we examine the data for differences' between the slow children who 
le^ifned Lesson 2, O, and A and those vjho remained on Lesson 1, mental age is 
no* longer a significant factor. One 8ubject...i?ith a m^tal age of one year 
was able to lenrn ei-ght symbols, another with q)mental^age of one ye^ learned • 
five Symbols, while three subjects with mental age's of over ^e yea^^oui^ 
months remained on Lesson 1. Additionally, two of theses three had higher 
receptive and ^'expressive skills than the two who reached lessons 2 and 3. * ' 
This is difficult to explain since these subjects did not seem to differ on 
attention. One c^n oYily hypothesiz^ thdt other factors, perhaps motivational 
on^s not measured by the study, playtd a part in determining their learning 
rate. p , ' ^ . 

io 
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The difficulty fehe slower group of children had with Lesson ? (discussed 
in bpth the Procedure, and Reipults sections) seemed also to be related^^ 
sentenfte "length and complexit^t. ^V^^ children rapidly ]Learned one w6rd 
graphic phrases ( give object » itiseft object) but when (confronted by ai 
• of several symbols ,-.they<- appeared confused, and thielr response djpoppec 
a chance l4fe^el. ; ^. • . . 




Thb children learned concrete nouns more rapidly than the verbs^ The 
t. driginal- design for learning verbs » which worked well in our original pilot 
# I and also with the present three fast subjects,^wa8 one of a string of symbols 

"\such as, "Child give apple teacher". Since the slow^learners were unable" to 
^ . **go from sin^e nound to strings of word$ which Included sentences, we radically 
redudkd wh^t was presented on pie learning board. The sentence bec^mQ a 
halophrase, such as "give object" '^(witSl implied donpr ^^nd recipient , .and with 
# the real object atone being pr<&se|it). Under these conditions the ct\ild was . 
able -to learn the verb. Hoyever, when longer sentences were intr9duced , 
correct response again tended to drop to a chance level. Thus ttiese children , 
requtfed many mini-steps to begin to leatn sentences, 

' V ' . ' ' ^ ^ ^ ^ ' ' * 

Roge^^ Brown (197A) suggested that children below the age of two years 
li^r l^im^\\s are unable to carry out coWelrsatlons and use sentences, not 
• bicaifte tfiey lack the vocabulary, but because thft^ do not haVe tW conceptual 
» skills necessary to plan and execute su^ ^ j|etitence. In other words, a , 

• . • sentence 3uch as "Child give t61&icher apple" 'requires that the childmust be 

able tovfecognlze and respond to each symb6l, and also to process Jime seq^uence 
I in order k - The child must recognize that this sentence differs in direction f 

• * ajjfd meaning from "T^^acher give appl^ child^'^ and. respond differently. It may 
^ / be that below the mental age of two such sequenced programming is beyond the 
;^logical operation of the ohild, and we. might have to be content with-t^e- 
^ graphic sentences from these profoundly retarded subjects. 

* * * It is more likely that our methodology, erred in introducing stringing^ 
^ an4 verbs simultaneously for these s^ow learners. Verbs are more co^lex, 
less concrete, and more* dif f icult to learn. By introducing this higher • 
concept clas^5, aod by .increasing phrase length, processing was m\Kle mote 
difficult. It wQuld seem, therefore', that for children at low leWls of 
f unctionlng,- i.e. , MA gf about two years, we introduced too much at one time. 
A shorter, more concrete introduction to stringilig might ^haye produced less 
A confusion. ' ♦ , . 

Nonetheless, based on presej^t data and our previous work, we cart conclude 
/ that» generally, children who have a mental ftge above two years can master this 
nonvocal system. However, when we examine children who have mental ages below 
two ye£prs , ^there are some Extremely low functioning ones (in terms o^ low mental 
age, recept:^!^ and expressive language, skills, and attenti6n span) who do 
seem to learn the sys'tem. Not surprisingly . they have even greater learning 
difficulty, as seen in ^fjgnif icdntly more errg^s, and they need even more 
repetitions. In view of the inability bf these low functioning groups to 
mastef either vocal language o^ signing, the use of a symbol system for 
*. communlC!ati6n neeas seems to be of value, even though, learning is so slow. 

• "In other words it is better for^fiem h^ve at least some way of communicating, 
however primitive, than none at all. ^ ) 
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RETENTION 

~~ ■ • • . 

Retention was significantly above chance for Symbols each subject had 
learned* As -would be expected from tlie dlf f ici}lties in learning tohe verb 
lesson,, there were more errors on verbs than on other speech parts. The 
higher error rate on food items probably relates to the fact that such ^ems 
occur in ^he first few legsons wjien the child is first learning the syatem* 
In addition, the subjects who reached the latfer lessons in whi^h nonfood and 
nonreptesentational symbols were introduced were those who had higher mental 
ages, recaptive speechjaad attention levels. Thed^ factors also account for 
the lower error scores ori the later lessons, as well as for the lower time 
to criterion on nonfood, nonrepresentational^ and verb symbols. In general^ 
the subjects demonstrated a learnlng-to-leam phenomenoti^wlth fewer errors 
and time reqiiired to master the later lessons than the first lesson. ' 

Of interest is the high correct level of response to the untaught- ^ 
representational items. It.,wouId seem the chlj.dren ^earned a general paradigm 
of matching a symbo^fco h similar (but not necessarily the same) colored 
object. In Plaget (1926, 1952, 1954) terms, the chilc^ had learned both 
the (^ass of ^signMjPers and significant. There is a class of objects and* 
a class of things that, in spjje way, resemble th^se objects (shape,; color, etc.) 
This association of symbol an^object was* not present at (he time of the first 
lesson when representational sjmibols were introduced. The children therefore 
had lear(^d something. more general in their training', since they were origihally 
imable tojyaspond correctly to representational symbols.* This amount of 
generalt«ation f rom such a low functioning group Is interesting and demon- 
strates a leatrt'ing potential that was actually unexpected. No^e, hov^ver , that 
the. lower groap of slow children (who' did nbt learn the verb lif^on and had 
an average MA of 1.36 years),' did nqji 4emonstrate this generalization to * 
untaught representat|»onal symbols as well as did th^ "higher" functioning • 
slow group who did begin tcj learn .verbs, and^who had an avet^ge MA of 2.06 ( 



years.. . ) 



^ Technique II was introduced for those subjects who had trouble ^stering 
Aie learning sequence. Although these children had learned to match the' symbol 

, t?o the obj'ect, they were unable to ma4!ch the object to the symbol. As noted 
In the Prooedur* /section, we to train for a shift in learning: that is, 
after* teaching tH^t A, goes witn |[, we also had to teach goes with A. It 
was necessarijlftp teach the "symbol-object and then the object-symbdl sequence 
for each Itemthe child learned. To illustrate, consider Mary's responses. 
After many treats Mary learned that the apple symbol, CJ , goes with the real 
(plastic)^ appl^* At that point she reliably (over 80 percent of the time) 
selected tJie correct appld^ symbol from an array of four symbols and placed 
it in, front of the apple. (However, when Mary was shown the actual apple and 
.asked to place it next to the apple symbol, <3 , she w^s^ unable to do so. ^ 
This step, which we called a shift, was taught *set)arately . Once she learned^ 
this shift, she was taught the symbol for banana, ^ . Again, Mary reliably 
lea^|ffd to select the symbol from an array djid place it in front of the^'real 
banana. When presented with the banaha«and required to move '^the banana to 

^ ^ the banana symbol,^ % she was a'^ain urtable to do this and so had to be 
taught this shift. * In some cases the same procedures had to ^e ^o^loWed 

\ . - , / 
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for each symbol, regardless how many ot^jer synibols and shifts the child had 
learned. Shift le^irning seems to be more rapid than the original pairing, 
but still needs many guided trials. The significantly loiter retention level, 
for children who had to be taught technique II On the first lesson^ sterns to 
be related to their lower mental age in comparison to the other children. 

It is important to note that the researcher/teacher must be aware of 
where and when to change teaching techniques to meet -the needs of a particula 
child. _Many of the children were able to master this association without 
specific training. For others, even when the 3taff^ Initially felt it would 
be Impossible to demonstrate any learning, modifications of the procedure 
aided the child" in learning the particular task* For example, one girl had ^ 
great trouble learning the object/symbol shift and we^despairejl of her 
progressing past the first lessons. After training on shift-learning she 
went on to learn verbs, used symbols spontaneously with her trainer, and 
demonstrated generalization to untaught' pictures • ^ 4 ^ • 

^ Seven of the thirteen children who went through the verb lesson, and 
whose retention level was particularly high on specific symbols , Vere then 
tested on pictures of the symbols the^ had been t&ught. The children showed 
that they recognized these two-dimensional' pictorial representations, since 
they correctly chose pictured sj^bls to a criterion of 2 out of 3 correct. 
Nonetheless, recognition of actual symbols was easier, since out of a total, 
of AO choices (the same 20 symbols werfe shown once under Technique I and 
once under Technique II) given to nearly all seven children, only 3 Instances 
showed a higher recognition of pictures over actual syint)ols. 

The Important point here is that the children had learned an analog 
to jreadlng. This makes the system more useful since the child can respond 
to a two dimensional representation (as on a mur^l or, in a book of symbols) 
thus reducing the cumbersome tasjc^f carrying around a bag/box of symbol^% 
In this situation the child could then communicate needs and desires by 
indicatipg the correct symbol sequence. * * 

F AST LEARNING SUBJECTS 

The three faster subjects learned the lessons rapidly. Number of trials 
to criterion was far lower, amount learned was higher, and retention varied 
from 65% ^o 80%. For the higher functioning child the symbol system is a 
more easily mastered communication technique. 

These f^st learplng cb.lldren often changed the rules for us. As an 
example, one child liked to deliberately construct his sentences incorrectly 
and then just^ as deliberately corrected them, after which he would calmly 
reward .himself with a relnforcer. Another refused the small candy rewards, " 
but responded, well to stars drawn on a plece*of paper which could later be 
turned in for ^|^eap toy reward. 

The ra^id* learning and extensive use of the symbols these 3 children 
demonsttntod hdded to the enthusiasm of the teacher-ffalners . The evident 
learning and ingenuity^ one child displayed can be seen In the following 
example. • He had an apparent .aversion to the word '"No" and when asked a 



question requiring a "No" responae such as "Red: color of (blue) box?" he 
would exchange the- color symbol 90 the sentence would read "Blue color of 
(blue) box?" lr> order to respond "yes". 

PRE^POgT DIFFERENCES 

Unlike previous reports (Carrier, 1974) there was no significant increase 
In vocalization fr^ra pretralnlng to post-training sessions. This may be due 
to the extremely low level of functioning in both mental ages and speech that 
characterized most of our sub^^ects. It is difficult to ascertain population 
characteristics of other studies from the descriptions given in the literature. 
Our training group did show Increased neceptlve language^ skills, Increased 
level of cooperation, and increased attention span. Vie did not predict, 
nor did we find, any changes -In concepts, mental age, nor IQ.i 

Although* no significant changes in expressive language were. found, there 
were qualitative changes In the language of those children who had some words. 
As an example, one girl at the beginning of the study would say (to herself) 
"Cathy bad girl", and hit herself. By the end of training she no longer hit, 
had begun to smile, and would say "Good, Cathy, good girl". In general, 
children in the trainings group showed increased positive behaviors, and le89 
acting-out .destructive behaviors, according to caretakers who interacted 
with them on a daily 24-hour basis. 

It Is interesting to note the,„ai^nlf leant changes th^it occurred for 
control and training groups on^re- and post-test attedtlon~st}an scores. 
The tr^tlnlrig group increased significantly inattention span, while the control 
group decreased significantly. The Increased attention span for the training 
group was hypothesized, but the decrease for the control group was n^t. 
Perhaps the non-con^ngent sociaL reln^rcement without task direction produced 
this effect. Our teacher-trainers ^Iso felt the control children had become 
bored, and this may well have led to decreased attention span. 

DROPPED SUBJECTS 

As noted in the Procedures and Results. section, the children' who were 
dropped from the study tended to be those with unworkal?le behavioral problems, 
lower MAs> and other. disabilities . As an example, one girl who was dropped 
from the study was painstakingly taught to grasp objects, so_.that she would 
be^ able to ^manipulate the symbols.- Unfortunately, the grasping behavior was 
exrtnguished by staf.f members who felt it was Inappropriate in other situations 
Rather than start all over again with this child, we decided to concentrate 
on t)ther subjects. 

^ ' V ' 

Most of the children came to ehjoy the training sessions to such an 
Extent that softictlmes the staf f| caretakers would unfortwinately use the session 
as a goad to good behavior, i.e., "if you're good you can' go, if you*r6>bad 
you can't go to th^» ^session today." Despite their appiarent eagerness to come 
to the sessions,' tho childi;en responded differently to different teaclier- ' 
trainers and for different rewards. As not^d with the high functioning group, 
' the* slower ones , top, sometlme^j|i^vlsed their own "Reward system, ^arylhg from 



M&M*s, to cereal, apple slices, Kool Aid, music, etc^-^. One boy wanted his 
Juice from d-^oll bottle so that he could reward l^imsej^ after eaqh correct 
action. 

* 

This project featured control groups lacking In previous work^ including 
our pilot study. The matched controls who received one-to-one interaction 
but ^no training, shared a decrease in attention and no Increase in language 
skills. Thus it seems that it is the symbol system itself which facilitates 
increased attention, as well as some measure of skill with plastic symbols. 
^ . ■' ' 

CONCLUSION 

The symbol system seems to have promise for the nonvocal retardea child 
who has problems in communication. For even the profoundly retarded chifd 
the system is of v^lue, although with very low MA's, i.e., below* 2 years, one 
can generally expect much slower^ and more limited learning than for children 
who have MA's above two years. Thus the system can even be used with children 
who have a mental age. of one or oyer, although those with higher mental J^&^B 
and some simple receptive language skills, ^and few behavioral problemSy^ll 
learn the system more rapidly. ^ If a child can be taught vocal lajiguage or 
signing it is certainly prefep^ble tA^ the more cumbersome symbol system. 
However, both speech and signing involve a temporal mode^and require adequate 
short-term memory, which the symbol system does not require. In the symbol 
system the stimulus Material remains visible until the child is ready to' respond ^ 
sp that the deficits in short-term memory .which characterizes the retarded 
population is of much less importance . | Hence, where other modes ^of communication 
cannot be taught, or when pre-speech stT^mulation is desirable, then a nonvocal 
syjnbol system may well be the preferred communication approach. 

In reviewing the conceptual and perceptual prerequisites for language 
(Clark, 197A), we noted that our population has the perceptual skills 
necessary for mastering the Premack system: they^can discriminate and respond 
^to shape, size, and movefnent; none are deaf, and they respond to sound' 
(although hearing is not requisite for this system); they al'so respond 
to taste, having a hierarchy of food preferences; responses to texture and 
touch have also been observed; Children having perceptual deficits in these 
areas may not respond to training in the. system. 

From the Piagetian view of language (1926; 1952) a child must first 
learn to understand the glass of objects prior to developing the representation 
for the object. Premack has commented* that in initial training the chimp 
does not distiifgu;[sh the referent from the thing to which it refers, aad so 
|it smears a piece of apple on the board rather than placing the symbol repre- 
senting the apple on the board. All of our subjects seemed to distinguish 
the class of real objects froriif the class of symbols. None of the children, * 
not even the low functiohitig group, have attempted to place the obje^ instead 
of the symbol on the board^so, perhaps, 4:hey are in some sense prepr^rammed 
for language. . Interestingly enough^the children tend to put the symbols 
representing food items into their mouths but we ha^le not noted any mouthing 
of nonfood symbols, T 



So ^ar as we know, no other study except our ongoing one has adequately 
compared the relative faclli/tatlve effect of symbols plus one-torone Inter- 
action, vs. pomparable one-^o-one Interaction without learning symbols. 
As noted above, the symbol/system has advantages In that It exists. In two 
modalities, time and spacef, and permits different types of sensory inputs 
(visttal and tactual) . Fot the' child vHfh difficulties In processing and ^ 
sequencing language, or for the child with difficulties in fine motor 
coordination, -thesp additions rtiitty permit him to learg more readily than * 
would, let's say, a signing system. If words were indivi4ually selected 
for each child and environmental controls were such that mastering a symbol 
produced an immediate real world environmental effect, one might Increase 
the child* s learning. In classrooms or at home, where parent of teacher has ^ 
more time and can be consistently with the child, ^leatnlng under those 
conditions might progress more, rapidly |nd be even more meaningful to the child. 

Our work has confirmed \hat symbol systems can be valuable In trainlng^ / 
nonverbal retardates to communicate, even if such" communication is only 
partial, as is the case wltji some subjects. Others, such as our higher 
functioning children, seem to learn the system fairly readily. Indeed they 
even learn syntactical order without any direct teaching, and are. Able to, 
progress ?rom bne-symbol labeling to stringing fa^^rly long and complex chains. 



Table 1: Subject Characteristics: (a) of original subjects; 
(b) of retained subjects 
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ATTENTION 




n 


CA 


MA* ' iq*»^ 


EXPRESSIVE RECEPTIVE 


LEVEL % 


Expex;lTnentals 


33 


13.3 


2.0 18 


2.5 2. A 


6^.1 


Controls 


20 


11.8 


2.7 25 


2.5 2.4 


69. A 



n 



Fast S 

s 

Slow S 

s 

All controls 



(b) Characteristics of retained subjects 
SPEECH LEVEL 



MA 



All experimentals ^ 2.5 



3 6.2"- 
25 1.9^ 
18 2.2 



ATTENTION 
EXPRESSIVE RECEPTIVE LEVEL % 



1.7 
3.7 
1.5 
3.2 



3.0 
2.2' 
2.0 



62.6 
77.0 
59.8 
69.0 



// LESSONS SYMBOLS 

SESSlUl^REACHED LEARNED 



57.7 
56.4 
57.8 



5.6 

21.3 
3.7 



1 A.3 
5p.0 

1C(.0 



a - based on Letter, PPVT, K-B, or S-B 
b - IQ's per test as follows: 

Leiter PPVT, K-B 



Exper . 
Qontr . 



\..^3 
. 41 



34 
23 



c - based on Leiter Scale 



11 
14 



S-B 

29 i 
25' 



J 
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Table 2: Relatlonshlp-o^Concept Knowledge to MA> Speech Level, 
// Sessions, and Lessons Reached 



CONCEPT GROUP 

High Exp. 
(9-14 

concepts) Control 



Low Exp- 
1-8 

concepts) Control 



3 



6 
2 



MA 

6.2 

4.2 

2.0 
2.2 



SPEECH 



EXPRESSIVE RECEPTIVE //" SESSIONS 



3.7' 

2.1 
3.5. 



3.0 
3.0 

• 

2.8 
3.0 



564 



LESSON 
REAPED 

21.3 



55.5 



4.5 



No Exp. 19 1.8 1.3 

(No' 

concepts) Control 14 2.8 .2.4 



2.0 
1.7 



58.6 



3.5 



NOTE: 4 Sg In Experimental and Z Sg In Control Groups showed same post- test 
improvement on concepts. 



ERIC 



49 



40 



Table 3: Comparison of Subjects Reaching, and Not Reaching 
Lesson 5 on MA, Receptive Language, and Attention Level* ' 




V RECEPTIVE ATTENTION 

_ MA ; LANGUAGE LEVEL % 

S Reaching 

-Lesson 5 * 13 2.06 ±.16 79,54 ± 8.50 68.08. ±5.33 

S Not Reaching 12 1.36 ±.08 . 42. A2 ±10.77 50.83 ±3.88 

^ ' 

t. ,3.91 2.70 

Significance level ' .0005 .0p65 




* Only significant' results from t-tests reported.- Differences between other 
variables not significant. 



Table 4: T-tests on Number of Sessions Required on First 4 Lesi3on8 for S 
given one or both Techniques, (Tl and/or T2)« — 



us SON 
LEARNED 


N • 


Tl 


& T2 


N 


Tl only 


1 


SIGNIFICANCE 
LEVEL ' 




4 . 


52.25 


+10.00 


21 , 


33|.57 ±4.6 


1.69 


.083 . 




4 


11.00 


+-2.94 


17 


5.59 ±0.99 


1.74; 


. .078 


3 


8 


15*. 63 

'V 

11.73 


+ 2.04 


1 

10 


7.50 ±1.12 


3.49 

• 


.003* . 

- * 


4 


15 


+ 1.64 


• • 

2 


l.i)0 ±0.00 


6.53 


iOOO* 



* = slgfilficant (at <.05) 
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Table 5:- Chi squares for Retention Levels for All Symbols 



RETENTION % 



0 
-.E 



<50% 
319 
358 



397 
358 



a 



8.A9 



a = mean of correct "selections & rejections, chance - 50% 
b = <.01 probability 

I 

« -■ 



b'4 



Table 6: # Errors, Minutes to Criterion, and % Correct Retention for Different 

SymlK>l Group^, and within Lessons 1-4. « 



SYMBOLS 



NOUNS 

P - 



a 



Representational 
Non Representational 

NOUNS 
Foods^ 
Non Food 

REPRESENTATIONAL 
Taught Nouns 
Untaught Nouns 



ERRORS 

^60.37 
60.06 



72.26 
51.63 



60.37 



MINUTES TO CRITERION 
52.43 

9 

31.153 

V 

58.89" 
^ 19.85 



52.43 



% RETAINED* 

56.7 
56.4 



57.3 
55.5 



56.7 
54.9 



LESSONS 
1 
2 
3 
4 



// SYMBOLS 
TAUGHT 

3 

2 

3 

3 



257.4 
'41.2 
141.3 
173.4 



251.7 
29.5 
«5.2 
50.9 



59.0 
59.0 
55.5 
55.6 



a - apple, banana, cup, ball 

b - apple, banana, cereal, chip, candy, food 

c ^ includes data on L S^ taught apoon, fork, dish 

d - spoon, fork, bowl, boy, girl 

* Based on* X correct selections and rejections. 
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table 7: Retention Levels qn Both Techniques Across Selected Variables*: 

(a) Symbols, and (b) MA. 



(a) T-TEST3 ON SYMBOLS AND TECHNIQUES* 



SYMBOLS 
Give 
Ball 
Boy 



% CORRECT' 

RETENTION 

TECH I 
« 

63.5 ±4.9 
60.9 +3.2 



60.2 ±2.9 
1 



% CORRECT 
TECH II 

53.5 ±3.6 

A2.3 ±4.2 

47.9 ±2.1 



• 1 
1.82 

2.18 

3.75 



SIGNIFICAI/CE 
LEVEL 

.045 

.023' 
.0005 



(b) PE ARS ON CORRELATION COEFFICIENTS* ON RETENTION**; MA'&S'ECHNIQUES 



MA Correlation 



Significance 



n 



TECH I 
0.808 
0.049 
(5) 



TECH II 
0.752 



X 



0.010 



(9) 



* Only significant results are reported , 
** Based on mean ^()rrect selection and rejection 



Table .8: Mean Retentioii levels on Techniques (Tl, T2) and Taught & UntaughU Symbols, together with Speech Level, Errors 
& Minutes, per 5 Lessons. .«(Note: Mean scores refer to subjects who * rieacheff, but aid not exceed , a specific lesson. 



Uehce. these, scores differ from Table 6^) 



- R&ACHED 



1 

2 

4 



SUBJECTS 
REACj: 
i:SSt)N 



TAUG 



PERCENT RETENTION 



Tl 



T2 



Tl & T2 



» • SPEECH LEVEL 



^ . MINUTES-TO- 

AUGHT UN. TAUGHT n TAUGHT UNTAUGHT n TAUGHT UNTAUGHT EXPRESSIVE RECEPTIVE . ERRORS n CRITERION 





56' 
,61 


3 


55 

^ 57- 

■»«.'■ 


A9 

■ A5 


2 

It 


^57 
67 


54 
'57 


1.3 

.2.3r 


52 




..-56 


53 


2 


.56 / 


53 


2.0 


51 


■■■ ^• 




52 


2 . 


54 


51 


- 1.7, 


59 


13 

( 


: "A 

§ 


.53 


13 

* 


57 , 




-r^'2.0 


V 
{ 

• 




■ 


i» 


. t 




✓ 

» 




55 


It) 


55 


50 


7 


58 


.53 


1.8 


.59- 


13 


56 


53, 


13 


57 


57 


2*0 



2.0 
' U7 

•2.8' 



1.6 
2.8 



253. ^^^^3 
115iir.f*.''^2 ^ 

■270|1^V3'^ 
,173i%?#l-3 



314'. 2 12 
173.6 1^' 



411.0 
257,2 
123,0 
19?. 1 
7.7.2* 



.«46.8 
77.2 . 



a = based on mean correct symbol selesctlon and rejection 



b = 12 o . . ^ 
c = this group, showed a mean of 84.2 on lesi 



1-4 



d = this group Showed a mean of' 63.4 on Iressons 1-4 



Table 9: Retention Levej^ for Actual Symbols vs. Pictured of Symbols 

• PERCENT RETENTION 
TECHNIQUE 1 • . 



SYMBOLS 



TECHNIQUE 2 . 



ACTUAL 
SYMBOLS 






PICTURES OF 




ACTUAL 


4r 


PICTURES OP 




n 


SYMBOLS 




SYMBOLS 




SYMBOI.S 


n 


5 


'56 




70 


1 
X 


3A 


1 


L 




- A 




1 
X 


66 


1 

X 


1 
X 




1 
X 




1 

X 


00 


1 

X 


3 


46 


3 

* 


80 


3 


50 


3 


V - 








/ 






4 


71 


4 


67 


2 


• 55 ■ ^ 


2 


1 . 


35 . 


1 


72 


2 


55 


2 








76 


1 


50 


. 1 


3 






64 


1 


50 


1 


3 


51 ' 


3\ 


64 


• 1 


50 


1 


-\ 




r 


70 


1 


. 44 . 


1 



3 

2 



48 
56 



3 

2 



65 



50 



Sleep 


81 - 


2 


69 


2 








Spoon 


70 


'2. 


56 


2 


$0 


1 


54 


Fork „ 


71 


2 


46 


2 








Bowl 


6^3' 


1 " 


52 


1 


66 


1 


' 33 


Boy 
















Girl 


71 






3 






1 J 1 1 



NOTE: In 3 Individual instances, pictures of symbols had higher scores :j T2: 
chip 88% vs. 69%; Tl: candy 83^ vs. 76%; and 72% vs. 63%. / 



* Mean of correct symbol selections and rejections. 



^\>lQ 10: (g)*Overlearnlhg Trials & Errors Per Syinb61^,(Ws'^qns l-4)j 
(b^ ^Retention Level for the 3 Given More than 200 Ex,t^a^.Vriii8 (Lesson 



(a) EXTRA TRIALS ON SYMBOLS IN LESSONS XrA \ ^ 



APPLICABLE 
SYMBOLS 




\ 

X OVERLEARNING 
TRIALS 

126.3 
63.0 .|"V-'- i 

. -Zf . ' >*v - * ^ \ 

11. r • .>'^^ 



X ACCOMPANYING 
\ ERRORS 

^/^•56 ±19,7 . 
, ^82. 28 ±29.1 
^'^^95.72 ±27.5 
22. A8 * 8.2 
12.16 ±4.5 
42.20 ±11.3 
38.00 * 9.5 
30;24 ± 8ai 
/29.92 i 8.2 ■ 
45.68 ±10.9 
"46.72 ±13*8 



(b) MA & RETENTION LEVELS FOR S^ Given More -than 200 ^ic 
Overlearning Trials on Lesson 1 Only 




> 



S 

.SF 
KJ 







% RETENTION* 




MA 


APPLE 


BANANA 


C>IA£KER' 


1.6 


53 


56 • 


56 . 


1.6 




50 


56 


• 

2.3 


53. 


•J 

60 


' 58 



X correct symbol selection and rejection. 



Table fl: Learning and Retention for 3 Fast Subjects 



LEARNING: 



it 



MS 



// CORRECT SYMBOLS 



BE 



SYMBOL TYPE 
l.j All (nouns, verbs, 



-adjectives, etc . ) 


A6 


60 


44 


2. Noyns 


19 


27 


20 

*> 


.3. Verbs \ 


7 


9 - 


' ■ 5 ' 


< 








RETENTION: 








it errors 

-If 


m 

. ' 11 


12 ' 


IS 


% errors ^ 


•24 


20 


35 ' 


% correct retention 


. * 76 - . 


. 80 ' 


65 



NOTE:. All tau^\)t, itlfil^ViduAl, symbols were pasaed^^ Retei^tlpn Test, except 
1 for o^ne woun *by subject MS. Errors on Re^ten^^^pn te!^t\were in responfi 

. . to sentences and/or« untaught symbol qoraSinatiom 



6 




5«; 



1 



Table 12: Compa^JLfeon of Original, Dropped and Refined Subducts in ^ the Two 
Groups (Ejcperlniental and Control) on CA, MA,and uQ* 



n " CA MA Letter , PPVT K-B S-B 



Original 5 



s 



Exper. - 33.' 13.3 ^2.0 43 34 11 • 29 , 18 

Cpntrol 20 11.8 2.7 ^1 23 " ^ lA 25' 2S 

Retained* S ^ " ' 

» s ' • 

Exper. . 28 12.7 2.5 • 43 33 J.2 27 21, 

Control ^^18 11.8. '2.2 41 2A-> ^5 26 27 



Dropped .? 



Exper. _ 10 14.-9 . ^ - 1^.5 ~ 35 . \9 36 13 

Contrgl 4 11.8 1.4 ~ 20 * pi 25 19 



*Inc]udes added to program. 




Table 13: Pre- and PosttnTrainlng: Significant Changes on Receptive Language 
^ ' and (^operation: T-test* Results 



* ■ X ± S.E. 



SIGNIFICANCE 



VARIABLE PRE POST t LEVEL 



% Correct receptive speech '61.72 ±7.67 72.92 ±5.53 2.07 .025 
Cooperation 1.95'±1.39. 2.23 ±0.09 2.03 .028 




Table li,: A^ttention-S^^n Change from-^e- ^Post^Tifalnlng: . 

ice Across Groups; (b) treats Within Groups 



^(a) Analysis of Covariance Across Groups; (b) t^ests Within Group's 

(a) Attentlotl-Span Change Across Groups*: Analysis X)f Covariance** 



MONTHS 



Peb-Oct. 



GROUP 



Exper. 
Contxols 



ATTENTION SPAM 
• CHAJPJGE 

0.50 ±.26 
• 0'^'^^ -1.40 ±.48 • 




4.98 



MONTH 

Feb... 
V 

Oct. 



Feb. 
Oct. 



(b) Attention Span Change Within Groups*: t- tests ♦ 



GROUP 



4 



Ex^er. -Post-training 

' Exper. -Pre- t raining 

■'-1 

* Control-Post-tralnlng 
Con trol-Pre- training 



ATTENTION SPAN 
CHANGE 

X ± S>E. ' 
3.13 ±.18 
2.67 ±.23 

1.47 ±.42 , 
. 2.87 +.31 



1.90' 

/( 

-2.94 



SIGNIFICANCE 
LEVEL 



-.04 



.005 



*• Excluding 3' fast ^bjects 
** Controlled for MA 



Table 15: (a) Time Spent with Subjects,, (b) // TeachArs/Chlld . 



, GROUPS 
ALL 

— ^ ' 
"Retained S 

s 

t ■ 

Retained 
Experim^ntals 

Retained ^ . 



.Controls' 



r 



ALL S • (New,3> ^ 

Dropped, Retained) 



, (a) TIME 

TIME Ilf MINUTES 
. X + S.E. 



1284.07 ±92.29 



1537.08 ±120.44 



1135.93 ±83.38 > 



// SESSIONS 
X ± S.E. 



57.81 ±3.39 



912.00 +85*. 95 44.94 ±4.06 . | 



66.56. ±4.19 
* 52.71 "±3.06 



MINUTES/SESSION 
X ± S.E. 



21.95 ±.65 
20.32 ±.68 



23 



.tJ0±. 



93 



20.83 +.69 



f. 



(b>- // Teachers/cjilld « X ± S .E., = 6. 38 ± .53 
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Figure 1: Mean* Percent Retention Level of Slow-Learning Group 
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Figure 2: Trials- to-Criteribn for Same-Cpntettt Lessons: Fast Learners 
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Figure 3: Trials-to-Crlterlon for Each fiesSon; .3 Fast 
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Figure 3: Trials-to-Crlterlon for Each Lesson; 3 Fast Sub jec'te 
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